Does Public Insurance Crowd Out Private Insurance? by David M. Cutler & Jonathan Gruber
3I$II  5J3  OT4DI5IOW  5IHM 
HDT4A$IU2MI  Duauq  HOU 
ciwIAslUMI  3TAVI5N  TUO  UWOSD 
iIiuD  .M  bivEU 
ic1uiO  n&LiEnot 
£8O  .o'frI  iqE  ribhoW 
HD5IA335I  DIMOVIOD3  IO  UA$IU  JAMOITAM 
un3vA  nLJr1o2M  OOI 
8EfO  AM  biicfm 
QQI  liiqA 
ili  niqoIvb  ni  nLi2i  iidi  iol  iwo!Y  noisA  bris  3frIuD  inst  oi  Itñii  is  W 
-rnJ  1rD  liq  FnuD  icJmuifl  ebniJ  oi  i1  bu  emrgoiq  'iilidii!H  bis3ibM 
Io  iuiiinI  IEnoiisl4  r1i  oi  bn  a3n3mmo3  1uIq1r!  iol  2uodwM  oJ.  bns  no2IM  ?I3urlD  siJ3)i 
rn1  th1iH  ni  mingoiq  rLnsi  5IHM  10  3isq  i  qsq  2idT  .rioqqu  I1$i3n&ifl  io1  niA 
bni  1or1fln3  d1  lo  odi  1E  biqx  noiniqo  nA  .imono3a  ziIduq  bni  irnonoI  r[ifiH 
.rbts5I  oimonoo  lo  urua  thnoiisM  rLi  lo  oth  ion 
1xi  lo  noi1  norI  .bvii  irLh  hA  .ithriD  n&!iirnot  bnR  ihiuD  .M  bivsU  '<ci  QQI  © 
iBrii  bbivoiq  rroi?2ffrnq  ii3iIqx  iiiodiiw  bioup  cl  '<em  1qiu3q  owl  box  01  ion 
.xiijo  di  ol  nvi  i  iion  ©  nibuI3ni  iibot 8O  qE  nthoW  $IffM 
?QQI  IhqA 
DMA5ILJMI  DL1HU  ?3OU 
¶HDMAMUI  3TAVISH  TIJO  UWO5ID 
TDA$1T*IA 
dou2  equoi  1B1Iit1Bq  Aim  ot  i  2.U  3rli  ni  rrnol3l  d1i1  iol  noiiqo  ishiqoq  3n0 
3rIi  ni3J  ni  noi1up  !  A  .fn3vo3  nwrxi  r1i1r1  i1duq  iol  31dii13  n3th1irf  3 
nJnuni  iviiq  3±  tuo  bwol3  111w  'i1idii1o  3iIduq  birfw  ol  inx3  di  i  noiiqo  2idi  lo 
3iJEmlnb  3±  mon  n12iU  flJobwot3  lo  in1x3  3±  3iEmii3  3W  .quo1  3rLi  lo  3E13vO3 
Moh3q  3rnii  irL1  13v0  .boh3q  QQ1-V8QI  3±  nhub  mro1q  biib3M  3±  lo  2noinqx3 
nmow  uthfI5Iq  iol  ii1idii13  btm  3n3313q  O  'd  b  iI3ni  n3lblirb  iol  iilidii13  BiB3ib3M 
biIib3M  ni  ini  rLi  lo  iniq  V  bn  in3i3q  O  n33wd  iiiii  3trmi3  3W  .b3lduob 
'1iiI  b3nIJxo  iiiT  .I$13vo3  rniuni  onwhq  ni  noioub5r  i  b3fli3o2E  w 
'm  13'o1qm3  iIuoi1ith  Ln3up311  1  nsiuni  bid-13'o1qm3  qu  1oo  33o1qrn3  3uf33d 
i&Ii  n3biv3  mo  i  313dT  .ninu2ni  iol  1  nijudhinoo  'd  02  ob  oi  moili  b  E1U3fl3  3vSfl 
.23i3iloq  thubiv'ibni  orni  b  rf3iiw2  bnl$  '1imB1  Ii3fLi  iol  313V03  b3qqolb  215*10W 
13d1110  nrIi&io1  I3IiUD  .M  biviU 
23irnonoo  lo  ln3rntthq3U  23imono3H  b  ifI3rfltlf3q3G 
'o1onth3T  lo  iniianI  2n332sM  'i213vinU  b1iru3H 
zIV-3  moo5l  8EIO  AM  3bhdmD 
QEIO  AM  3bi1dmD  518I4  bn 
1H814  bnli lo  noi22uDaib  3iIduq  b3bn3  !evii11  2.U  3111  ni  rrno1-i  51B3  rMz311  vo  3iBd3b  3113331  3ff!' 
lszrlEq  03  biq  3d  01  IiI  21  noiin53i  ctnim  31iix  zA  .3E15vO3  3311S1U2111  thLS5rI  LE2l3vi(W 
31qrr1Ex3  1o1  .2quolg  lEILJ3itiBq  03  3S13V03  bsxibi2due  10  3311  1311o  rfoiitw  28Vi1E(11311C 
rioilqo  no  bn  iooq  rIJ  101  3E13V03  nzujeni  b3ibi2du2  21  2r1sIq  mlol3l  "32imolqmo3"  lo  31113681 
&)  wzo)  03iblirI3  lol  3613VO3  bxibi2du2  iO  i1  21  1&uqoq  1I63i3i1oq  211  Sf1151  (131(1W 
.(4Q1  f  1&Jm81q3 
21  m3ldolq  in6rloqmi  i2om  8(11  2qErh3  .18V3W011  211611iq  23i  3110(111W  lOft  21  3613VO3  16ths 
tol  ji1idigi13  erit  2A  .3g6t3voo  331161112111  elBvnq  iuo  bwoito  03  2noiensqx3  3iIduq  101  ICiifl3lOq  3113 
3ilduq  olni  11311W2  brts  8St3vO3  3rnvnq  tieth  qotb  'sm  alEubivibni  br16qx3  3E13v03  3iIdIJq 
3618VO3  931161112111  3iIdlJq  mon  '51311d  3111  101  n6d"  3113  33ub3t  '1Lsiiutci2du2  sm  2ifIT  .amn6lgOIq 
(11831103  2111T  .3g613v03  331161112(1!  (11  82631311!  31611J2fl3fflffl03  iuorfjiw  3211  f1I6101  31(1  lo  21203  3111  aS 
318113  iud  (4Q1  l2uguA  .wI'  *'c'(  'nV)  2noi2rI6qxs  3618V03  lo  2n0i221J32ib  rn  bi61  f133d  asrl 
'.bAJ3Wm  231  110  33f19b1V3  l63fliqfTt8  On  1I6i3f13229  21 
331161u2111  th1sd  3ilduq  lo  i113  8th  110  83f13biV3  3b!volq  01  2i  iqsq  ir1J  fit  Isog  iuO 
2926313111  9uI  3(1.3  lo  3gzlnEvbs  gniAsl  d  oa  ob  3W  .8gst3v03  831161112(11  thLs3rI  8lSvllq  no  s1i1idigi13 
bsriu3Do  36th  --  2fI0fl8  3(1103111  wol  101  rnngoiq  33(161112111  3ilcIuq  8th  --  bis3ib3M  101  1i1idigi18  ni 
lo  3q1333t  8th  03  b313  26W  bis3ib3M  tol  3i1idigi1s  11B3i1012iH  .aOQQI  1i  bits  208Q1  8161  3113  flI 
33ri3H  .msigotq  n3tbIirlD  ln3bn3q3U  illiw  23i11m&1  ol  biA  3111  t3bnu  23n3msq  316113w  (1263 
.23111  ff161  3nisq  3!  ffl2  111  n3tb11113  bns  118(110W  8(1103111  wol  S(13V  01  b3limuI  13Vi333113  eaw  'iiIidigi13 
bn3lx3  03  b3t1up3t  118th  bits  b8lliml3q  12111  313W  231612  2O1  briz  208Q1  3361  3(1.3  gniiuU 
16313810311.3  :2m61g01q  331161112111  161302  d  iuobwol3  lo  noila3up  1618f13g  3(13  03  b81s181  2!  211fF' 
3rnvrIq  1110  bwol3  111w  \8th  36th  323gg112  11s3iq'1  ainsigiq  33(16111211!  161302  b81233-1322s  lo  282'(1znz 
8th  111  f1s3i1iqm3  tol  b3ugls  1133d  asd  luobwot3  bits  QQI  29bI3  bns  13nn1)IZ  b16dduH)  zgnivs 
21312(1611  'Iims1  bits  316113W  bris  VQI  rn312b13)  2gnrvs2  3lsvnq  bits  '1i1U332  161302  b  8263 
in3oc132) COJGLG Juqrrceq pA yeqcsiq cxbu2!ou2 2GC!0u Al C0Uf1G2
cqicq cJpjA JJ2 MOLJ(CL2 21!0U A qJCU CJCI1JiG2 tJJC UCt CJJ1JG !U !IJ2flLUC
exbu2iou2 ccpoubLc2cut jL21 !00JIJJC CL0M0I1t dne2Iiow 2GCfrOU IA cou2!qcL2 JJOM
lu2nLucc cxbmi2Iou2 ou bqAc co,cLdc ccnoubLoAIqc2 pccorwq ou qic cqcq
JjJe bbe bLocccq2 2 €oJIoM2 iu 2Gc!ou MG q2Cfl22 pcoLecj[A wcGGC0€ bnpJc
qLobblu C0AGLG 0€ qebeuqcu2 uq coAGLIu OUG2 2C1€ ouA
1 !2 ocLcq U qqriiou €OL IIJO2C MOLJCCL2 LG1fLJ!u WG!L coAQLG IpeLe 2 WoAG 0/ML2
cwbIoAeG2 o bA JqiCL CLOM0flL 9bbL2 O L2G ow cwbIoAGc2 uo t9qu nb COAcLc Mpcu
U2C2e ponpqietewA pe pecu 2OUJG iucLes2G iu c 2JJLc 0€ bLcLu!nw2 cwbJoAcL7 LcdrnLc
GAlqGucG flJ9t CLOMqOJIL !2 Cf12G pA cwbJoAcL2 cpoo2!u uoi o pcjp !U2nL9UCGc!piJiA
ccouq MG flJAG2jIjG qiC WGCJJmJJ2UJ2 qiLOJ1J3 Mp!Cp CLOMqOnI W!JJt OCCflL 1c juq IJO
pecowe bLcuut (Mowcu) OL !II (cpijqLcu)
coAcLe bwiiqeq pA eqJcq €OL f1IJJ2flLC bcL2ou2 MO wA 2IIJ nb €OL I4cqtc91q MpGu qicA
coAcLG JjJG jccA qeLcuce peceu 1G2G uo e2!Wc2 !2 qic Lc91wGu o qJc couqriousJ
!UCLC2C2 JIJ AcqrcJq C0AGLG qnc 0 qiC2G CXb91J2!0U2 MGLG pA I0MC. bLAfc !u2nLucc
0€ qic GI!ipiIUA 0 OqJCL €uijA wcwpGL2 MG G2fUJC qi peih\ccuuqbcLccu 0€ pc
GXGIU 0€ CL0M0fU €OL poqi qiG qLcc 0€ OMJJ GJ!!p!1!IA 'uq qic uqiLcc GIJGCf2
lU2flL1JCG cOACL9C uq LJIG LG 0€ flU!U2flLIJCG MG qo 20 !L1 1M0 afGba E!L MG CJCfljG ipe
MG cou2JqGL JJG G1C1 0€ JG2G ycqcIq GXbU2I0U? 0U C0AGLG pA jcqiclq buAtc
LGJCq GXb€U2G2
uq OACL 4(J bGLCGU 0€ MOWGIJ 0 cpq-pc14u G conjq LGCIAG bnp1!c C0AGL9G €OL bLcuucA-
bsiciv 2 Lc2fl[e pA JW02 0IJC-J1L 0€ cpJqLeu MGLG c1!Jp1c €0L €JJ bnpiic COAGLG
Gqcq coAGLG o bLcuu MOUJC1J uq cpijqeu MqJ JJrpCL !UC0WC2 uq tu €UJ!I!G2 MItp o
3¶ninunI  iw,ii11  tuO  bwoO  nwiunI  i1du9  bIuod  :1 
bi1oq  3ZfliBlu2fll  bns  i1im6l  d  b3aBfI3luq  ai  33fl61U2f11  Its  31811w  flO!35tJ312  £  l3bianOD 
116  11  .3S13VO3  336v  q  asri  &toiv  1Isi3inI  .II6ubivibni  tims1  If3  lo  13d1fl3m  ff363  13V03 
:11  3613V03  83fl61u2111  336v  q  r1  qo-ib  111w  8112  3gsi3vo  3iIduq  i1  iol  3tdigiI3  3bsm  21  Isubivibni 
(ynqD  -  vnq'1)  <(I,qV  (I) 
316v11q  lo  1203  3(11  21  vnqD  bn  33ns1LJ&Ii  3JsVhq  brrs  3ilduq  10  3IJLSV  8th  816  vnqV  bris  duqV  31311W 
o1qme  1s3iq1  8th  eV8QI  ni  .clgirl  13m31ix3  21  331161u2111  thts8rI  8isvilq  lo  1203  311T  .nziuani 
VV  lo  a3iv18a  b318vo3  iol  aiao  1313oq-lo-iuo  bcil  bits  ,onsiuani  riiIs3d  iol  €8  Ii331ib  bisq 
Is  311W1u2111  cIi1sr1  o1  8VO  bisq  1oIqm3  a'Isubivibni  8th  jioiiibbs  it!  IZ  lo  Islol  s  101 
a!  .iasiino  iii  bis3ib8M  .23gEW  iii  flOii3UbSl  1331!b  £  25  bsvii3q  sd  ldgim  rf3iffw  lo  moa  3asI 
£  3d  bkjow  sisdi  isdi  2Je8gua  (1)  3aO3  r1ic1  irb  nsviD  .nhsrta  12o3  311311  2511  bits  1  11E13n3 
.3613V03  3iIduq  ol  fiuii  IsiIriCIadua 
.89513V03  8isVnq  25  'f  rigid  as  b3ulsv  3d  ion  iliw  3E13V03  3iIduq  13v3w011  Is13n3g  ni 
biz3ibSM  35813  01  111613u131  113110  316  al3bivolq  25is1  in5m8aludmi8l  bis3ibsM  wol  lo  32u633fl 
bsIIolrl3  3d  031116W  loll  sm  1ubivibiii  jtoiiibbs  it!  (QQ!  13d3aiI  bits  isdtriD  3n1uD)  ainsiisq 
lii  VIu3lThb  3(11  lo  emsgoq  3iIduq  (111w  bslsi3oaas  £mgila  r1i  lo  32tJ638d  amsgoiq  3ilduq  iii 
3W211u  3d  sm  sr1i  8E13V03  3iIduq  3q833s  03  gnilliw  316  1siibivibrn  Ii  fI8V3  t1sru!  .gfIill01f13 
31ulIbr13qXI  Is3ib3M  IsrioiisM  V81  sdi  moil  aiorfiirn  di  d  bsisJIJdsI  313W  23IIJgiI  8231lT 
.\8V1IJ 
bits  ln18)  231d1g113  lo  zbiidi-owi  luods  s11s1sn3g  316  1qmzxe  101  DCflA  101  23161  qu3)LSTE 
arrno1  noiisotlqqs  xsfqmo3  bits  d3gr18f  slsIqmo3  laum  zsfdigils  bis3ibeM  Isiinsio1  .(I1  as1ggu5I 
3163  bIil13  lo  flOilSfflhilflO3  bits  eduIa  sq  28363fl1i133  ithid  26  113u2)  noiisirIsfnu3ob  3v!2n33x8  sbivoiq 
-8110  luodA  .213)how3263  1111w  zWslrl3ini  1515v32  bnsfls  bits  8vsrt  Ion  ob  231d1g113  nsm  isdi  (23203 
15111b3301q  101  316  aIEiri3b  328111  lo  lisrE  bits  bsinsb  315  anoits3lIqqs  biszibsM  Its  lo  lIsrI-sno  01  biirli 
rtsm  32fl0231  rtl  .aqsia  '(162283811  3111  lo  Its  sl8tqmo3  Ion  bib  IrlsDitqqs  3113  32u533d  2i  Isril  a110e631 
bis3ibsM  321225  01  z8irIsqmO3  3lsvnq  1(11w  b33351111o3  10  233i11o  15i33q2  bsiiaildsias  3V611  afsflqaocl 
.(Q1  83i11O  gniinuoooA  15131180  2.LJ)  28lub33olq  328113  gnui3lqmo3  111  a3IdiglI8 5iEvflq  3ni2  if1iciiiI5  5201  srIi  io  2ulsIb  mrio1q  srii  Ii  siiLav  s3niueni  niri  rioI  au  b 
3iIdIJq  nsswisd  Iaa3IiaoD  fida  uonn  slqosq  znoiiibno3  gnilaixs-siq  bubx  cisilo  23131[oq  S3fthlU2fU 
.nsvo  soniuani  sisvhq  qoib  IIiiini  oi  in33uIsi  sd  vm  &i  oa  3gfi13vo3  sivnq  bns 
o  aia1cn  sili  suaQilqmo3  isrfi  esueai  owu  s  513d1  e33ns1311ib  noiiEuEsv  sasdi  bnosfl 
io1  io  alBubivibni  iol  '1no  bloa  Usisnsg  ai  S3flElU2ffl  i1iIsri  irIi  u1  srft  ai  Wifl  silT  .iuobwol3 
ifiod  isvo  01  zinsw  isib  '(limEl  £  auffT  .alnsbnsqsb  lo  asq'(i  norn  anoiisbElg  iuodhiw  .asiIimEI 
sisdll  1isIimi2  .iJoq  sr'o  1no  cfiiw  oa  ob  ol  sldiaaoqmi  Ii  bnil  sm  nsibliil3  sib  ton  tud  21fl316q 
.2isitio  Ion  iud  i1oq  6  no  aunsbnsqsb  emoa  niffoms  mofi  aniva  on  nsuto  21 
.1uobwo  lo  inuomE  sill  3263135b  10  326313fl1  '(Em  alnsbnsqsb  noms  flOii3fTiiaib  lo  )11  ic1T 
iol  '(IiIEup  10(11163  asdmsm  smoz  briE  aisdmsm  us  10  3E18vO3  sulsv  asilimsl  lEltl  lnstxs  sill  oT 
bliow  noilEIu3f3  1Eub1vibni-'(d-fsubi'ibni  ns  rmrfj  isf  16m2  sd  ol  '(Is)1if  ai  iuObWol3  3E15VO3  311  thiq 
us  lo  615V3  qoib  'm  asilirrml  sgiz1  a'  '(biadua  bis3ibsM  sill  Ii  bnEr1  isrlio  rIJ  nO  ia3gua 
an0is1sbiar1o3  sasilT  .'(1is1ib  3311flJJ2n1  3ilduq  iol  '(lilsup  ion  ob  oilw  saoili  nsvs  aisdmsm 
ol  noiiibbs  iii  1im1  sib  nirtliw  3E13vO3  lo  noinaoqmo3  sill  01  noilnsfls  lsLU3irIEq  gnisq  lesua 
.tIs  is  3E13VO3  EI1  '(Iirns1  £  lsfbSilw 
(1uO1rii  bsbivoiq  21  33f1611J2111  (11153(1  sl6vnq  i2Offl  isril  21  noiIs3iIqrno3  bno3sa  silT 
moil  afiiv62  sill  5v13331  ion  ob  213*10W  II  .'(lIELJbiVibfIi  bsasli3luq  rrsiii  ic1Jsi  insm'(o1qms 
sib  aJflnsd  lsrlio  lo  asgsw  iifirl  lo  miol  sill  ni  8E13VO3  bsbivolq-1s'(olqms  niosio1 
rMssrif  isrb  ajasua  s3nsbivs  lE3niqms  sIulW  .1203  iliil  au  sufqasb  3E13V03  336v11q  qss)1  ol  3200(13 
ion  2511  ff3163251  atill  QQ1  isnisrf  ;QQI  isdirtD)  213)110W  01  )I3Ed  bsaasq  316  21203  sris1uani 
.Isv1  isbsoid  £  16  10  aiasd  15*IOW-'(d-15*IOW  £  no  2111330  )L3BdZaEq  ic1i  lsfIisftW  br1ai1dl 
Ion  2lsubivibiil  saoth  ol  bsbivolq  33fl611i2f11  ui3iIqrrn  3(11  fl3Vi  fIOiiDS$1  Lnoiii  £  sd  '(Effi  eidT 
sis  bsisansqmo3nu"  lsbivolq  dguolrli  bis3ibsM  no e 
qoib  oi  21*iow  3B1UO3113  Em  213o1qrn3  gfIiftif12  3gsw  3i3lqmo3  lo  33ff32dB  &D  ii! 
.o1qm3  zii  ol  nziuni  gnh3ito  qoi2  Iqmi  01  J  ir!i  ob  ol  'sw  3n0  .zzw  13113o  iii  3S18VO3 
51U03fl3  01  emuimiq  ns,uani  rfflsiI  o1  noiiudhirio3  ,ith  ubi  nz  no!qm3  bviiEfn331A 
323dJ  lo  13liii3n  v3wofI  kri  noiisnimh32ib-non  $1I  10  us  .3gEl3vo3  qoTh  ol  ofqm3 
be1311o  i  33flElU2fli  Ii  ;e3fmlIJ2fli  3iIduq  o1  3IdigiI3  iiow  oth  iol  I3vit33182  bu  3d  ff63  2(101136 
rifq  331161112(11  rbc  iol  isi  inmqo  riommo  riliw  ihow  3m13-IldI  us  01  b3iflo  3d  lwm  ii 
33rlslu2ni  lo  1203  Esiol  &1i  325313(11  23i3i51i2  3r1i  lo  iiiod  i1uai  £  2A  .(Q2I  nshbsM  bits  isliuD) 
iol  bi2du2  xsi  snosio1  sill  ol  thod  sub  sgsisvo  3ilduq  ioI  v1iLzup  ion  ob  isrU  233o1qms  iol 
sivis  woisn3  2231  bits  notsl  griibsoi  tsrtirf  rbum  stli  bits  2noiiudhirto3  muimsq  isoIqms 
.is*ism  Isubivibni  sib  iii  bsstbiuq  anslq  331151112111  lo  3613VO3 
3rD  3255133b  rn  326313n1  sm  insmoIqms  bns  33fl51u2111  thissil  nsswiscl  AniI  3111  wdT 
s  bs3ubsi  sd  sm  iuobwol3  nerD  51di22oq  ion  ai  gnifuirk  DfliDsq2-1s*low  II  .iuobwoi  lo  inuoms 
.bis3ibsM  lol  s1dii1  10(1  315  oiiw  218*10W  ar1i  (10  21203  sliXe  3aoqmi  ol  ifisw  ion  ob  isoLqms 
iii  3(ltI3Sb  3(11  13V3W0I1  213*IOW  JIB  iol  3gS13V03  33IJb51  10  fli1Sf12  1203  32S813fli  aiso1qrns  11 
ol  ineixs  5(13  siolqxs  eW  .'iiIidiiIs  bis3ibsM  (Ii  326813(11  SIli  nsrli  151581g  3(1  5ffl  3613VO3  Sisvilq 
.woled  Aiow  Is3iiiqms  ili  ni  2a0i135  323113  (13)151  3VEfi  213o1qms  (13111w 
2noi2nsqxa  sivoD  bnk  )iIldiiIa  biibM  :11 
floiisqi3irIBq  03  beij  asw  nslbliul3  bits  nsmow  insngslq  idI  iilidigiIs  bis3ibsM  I1s3i1oi2iH 
DCFTA  rliiw  ss)1niI  aidT  .rnsoiq  (DQA)  neibfiifD  insbnsqsU  iiiiw  23s1im51  iol  biA  rfi  ni 
ol  Ino  1dIisvz  I1sisns  316  aiilsnsd  DifIA  j21jq  .e'sw  owl  iii  msigoiq  8(13  01  223336  b333i11231 boAcI.[A JIUC.
QIU [JIG VGLSG !UC0WG GIJ!PII![A JGAGJ 9CL0 [JIG W[G !AS L0I1p[A Q(J bCLCGIJ[ 0{, [JIG
GbLG2GUf[iAG j
2IJI1Flu JO OUJA 0 [JIG VLDC C2GJO dITJfljGq nuqc VEDC-flb (1r2 HOfl2G o
jucq bI.[ic!bu[ 'U pG VEDC-flb bLoLw qo dnj ot cqIciq pm [pJ2 bLoLw
(!uqcbcuqGu oj, wJJA cowbO1Jou) uq 21LG NGLG 0/AGq [0 cxbuq coAGLSG rib [0 Jg bcLcGu[
LGdnLGq [0 COAGL JJ bLcuu1 MOUICU 9uq CJJJqLGu rwqGL ipco riboj bGLccu[bOAGL[A
GJ!ipJJiA JGAGJ2 [0 IJ iwijX 2[U1C[rILG LJO[ 1r [0 2!UIG bi.cut IUIJJ!G2 J J5 MGLG
UJJA conq JrnAG uq dnJ! oL uq [ [JIG WG [JUIG bLoAJqGq [JJG2G P!JJGL
ccowbJi2pIu 1P! !U WOLG qG[1j JJJC GXb9U!0U 2f1p2[IJiJJJA JucLc2Gq (Ju W021 2t[G2) [pG !UCOUJG
MGJCGUG 0L bLcuuf MOUJGU uq cpJJqLGwybbcuqix I9PJG I qG2CLpG2 [JIG JGi2J1!0U
GL}A JO 1JI 1U1G pGMGGU VhDC C0AGLG miq GJJ1piJ[A 0L jGqtcIq NI L9qr!JJA
10 cxbiuq W2flL9VCG C0AQLG [0 [JIG JOM JUCOUJC M0LJCJU bobnJ9[tou JU [JIG J[Giq
booi. bGLou2
LGJXG [JIG J9IJJ!JA 2[UJCJJ1LG LG[LICLJ0U2 JOL [JIG bLoLsui GI!IP!JIA M [iJJ LG[LIC[Gq ouA 10 AGLA
10 COAGL bLcuu[ MOWGU MJ[JJOfl[ JIJJLGU 11410 WG[ [jIG VEDC IUCOWG CLJ[GLIT MJJ!IG [JIG2G 0b[i0LJ
[0 COAGL cpIJqLGu Ju [/o-bui tW!1!G2 11410 UIG[ [JIG VEDC UICOWG CL![GL! uq 0[JJGL 1[G ob[Jou
Cfl[0 fl[ [JIGJL wcqcI GXbGU2G MGLG buJcnJmJ? pJIJ) [JIG JQC0 ob[!ou (Mp!cp 9fl0MC 2W1G2
bLoLw (Mprcp jjoicq bcobJc [0 dnJJX 0L jpcqcq J [JJGJL 1UC0WG MGLG 0WGMJI[ 0AG [JIG
bOOL bLGuu[ MOUJGIJ 9uq cJJjqLGu coriq dI1JI1A 0L qGcpc!q rucJnqu [JIG y4GqCJJA 4GGqA
JJJGLG MGLG irnwpc 0[ 0[JIGL bLoL9w 0GLG [ [JIG qJCLG[I0U 0 [JIG 1IUGL MP!CJJ
pc b0AGUA I!UG9
!u1c-bcu ponpojqa ccouq IUCOWG Cfl10JJ JOL VhDC LG AGLA JolA --cuGLJJAMGJ[ pcto
QV 
01  qu  bslsvo3  1ho1bnBm  sisw  €8c1  isdmsiqs  isfl  rrzod  nsiblirf3  jioiiibbs  nI  v.risvoq  'io 
.(noili2oqmo3  Iimt  to  insbnsqsbni  nisgs  szno)  tl3voq  lo  Jfts3lsq  001 
'sth  bnz  aiimi1  noiis3flilzup  insisilib  bzil  11ziiini  251z12  Isfil  315  310(1  01  alnioq  lnsrloqmi  sdT 
Eli  2315J2  220135  noilsiizv  lo  lzsb  issig  £  azw  313111  Isili  02  sisi  insisilib  Is  2noiiqo  323111  qu  Aoot 
11idigiIs  sfii  ni  2s1si  nuliiw  noiizhsv  0215  25  sisciT  .Enoi2nsqxs  srli  'to  grlimil  bris  312  sifi  rliod 
srii  ni  noilsriav  sgs-22013  bas  ia-o13  21111  sw  sW  8.2b1o11251111  3z  insis11ib  01  sub  nsib1ith  lo 
2318m1323  Iuobwo'i3  iuo  s1i1nsbi  01  noinsqxs  sgsisvo  lo  gnimil  bris  3i2 
25V1U  noiIs1uqo  ln5nijD  rf3lsM  sill  molt  slsb  gniw  bisoibsM  iol  Iilidigi1s  sizmil2s  sW 
qD  rlJ  53(112  bohsq  V8QI-120q  sd  ,ol  sisb  sbuI3ni  sW  Q•QQj  ilgiioith  V81  o1  (1D) 
ol  bnz  nsmow  325th  ol  Ii1idigi1s  sluqmi  eW  .boiisq  lriI  Eli  lnslai2no3  n3scl  2511  slIzrlnOiIesup 
o1(I  QQ1)  rsdznO  bns  sirwD  in  bsdn32sb  sis  rbiclw  2mrtho1s  no  bezsd  1D  sib  iii  nslbliil3 
zlsb  3iliqs1omsb  sd  riliw  3V1U2  Izunns  sviisins2slqsl  LIsnoiisfI  125g151  srli  21  2D  rr 
S  sisriT  .SgE1SVO3  331151U21  no  noirnrrriolni  1111w  bnz  li1idiiI  bis3ibsM  siuqmi  01  (i522333fl 
SW  ;tnsrigsiq  2!  (151110W  £  13111311W  31531b111  Ion  2sob  1D  3111  Ieii1  .ivwod  a*)sdws1b  31(102 
2w81V'iSln!  8111  brroas  .(14-1)  3s  nnz3d-bf  1113  'to  nsmow  Its  iol  'flhidigiLs  siuqmi  3101313(11 
luocfs  2rIOiizSLJp  sd  lzrb  02  153  2uoivs,q  srlI  flu  35i3V03  33115'IU2fli  113111  liiods  (1315M  ni  2Isubwibm 
lsisbs't  3V13331  Ion  bib  sd  iud  n3voq'to  Ins3lsq  81  svods  sgs'isvoa  bsbnsqxs  231512  Iisv 
.quolg  Eith  iol  2bnuI  gnhIl3Ism 
"281131011  sgz"  82311110  noi2eIJ32ib  bslislsb  3'iom  £  iol  (EQQI)  siiwolsY  ss8 
881  sib  molt  515  slzb  sib  gs1  1531  8(10  £  rlliw  smo3ni  bnz  33fl51U2f11  luods  2)125  LD  3(11  33n1 
.25V1U2  EQ1  iIguoirb 
lsunns  its  no  sis  slzb  iuo  bns  aissd  s1i1inom  £  rio  bsnimtsisb  zi  5S13V03  biE3ibsM  33ni  01 
21(11  nviE)  .sldigils  sd  ol  bsnirrnsisb  Ion  lud  bissibsM  no  sd  11zWsn  Iliw  slqosq  30102  2iaBd 
QQ1  iii  bis3ibsM  no  nsiblirb  srIilO  .3151u335  lii1  zi  noitziuqmi  li1idigiis  bis3ibsM  mo  meldoiq 
'to  nsmow  'to  1n33'Isq  iislimi2  .bis3ibsM  iol  s1diils  sd  01  bsiuqmi  918  2iensiJp-33111i  isvo 
.bis3ibsM  iol  sidigils  sd  01  bsninnsisb  313W  bis3ibsM  no  315  ofiw  ss  gnilssd-bIill3 8 
noiiu1i2  innu3  cft  bits  tss  iasq  3111  luods  noiismiolni  lo  3iulxim  £  3d  vsm  3513O3  8Z)nSlu2ni 
ion  sm  qD  erü  ni  iedfn3m  s1ims1  lsubMbni  J1sniI  .18f1fl3  03  wens  211832121103  £  nsdi  l8lDsi 
lo  E13V0D  er11  moil  213dm8m  lims1  ,i3i1i  lo  EI3V03  bis3iboM  &fi  fkiunit2ib  l83s1u338 
viii  isrli  bnoqz8l  'sm  3lqmsx3  iol  bis3ibsM  d  bivo  315  nSlblid3  or1w  ainsis  .23v182m3113 
yjriEidigil8  b  2333113  tl2  lo  2fl8ffl3253218V0  (15  01  1)551  3ilim  2ifIT  .3011  31S  I(I  It  f18V3  b313VO3  315  001 
'  .wolsd  01  niut  w  tnioq  s  S13V03  bis3ib8M  no  2nofUIaqxS 
-bIifI3  lo  rismow  bns  nslblirl3  iol  gwi3vo  bits  "iilidiiI3  bisibsM  iii  abnsn  2wocI2  I  1dsT 
n8lbfirb  o1  1iIidii13  .'1iIidii1s  ni  rlot2nsqx3  3iisrnElb  £  25W  313111  quoi  iliod  io9  11t153d 
gs  niisd-b1idz  lo  n3rnow  ioI  .2QI  d  n3lbIid3  ils  lo  ins3isq  V  01  2fl8313q  O  13V0  d  3201 
bsbsi  bits  bohq  153  x12  21(11  ivo  b3lduob  '3flSfl31  10  1f13v3  &l1  ni  bis3ibsM  iol  'iilidigi13 
bsizni  0215  3513VO3  32s3ibfli  enrnuLo3  rffluol  bits  bno33e  8111  A  SQQI  'd  fl3(flOW  lo  1n3313q 
inioq  3sin3313q  ô  d  3201  rl3lblifb  10  3s13voD  .jilidii13  115(11  2231  'd  cfuoi111s  llsi1ns3d1J2 
.2irnoq  3g51n3313q  C  d  3201  8s  nu1sed-bIid3  lo  asfitow  lo  3519V03  bns 
s  23nsth  '1i1idiil3  (11  281BJ2  3(11  220135  1i3n3go13i31I  lsiInsl2dlJ2  12sm  bnsii  1Lsivo  21ff!' 
11snoi1ibsii  zs(1  1iIidigi18  D(FIA  d1uo  3111  it!  .(QI  QQI)  l3dulD  bits  3rnuD  (Ii  b3ifl3fflIJ3Ob 
jW  i&1  bits  lea3drIoM  8111  111  ;b33nuonolq  ieom  313W  282531311i  ii1idii13  will  bits  wol  I3V  nsd 
1011  DU!A  13(1115(1  WHVI33SI  rlOq3l  oilw  115(11  111,1)8  lo  saS3  3112  d  bSiIilqmSX3  21  m3ldolq  2idT" 
bis3ibsM  gr11vi8351  lo  3i1idi22oq  on  at  313111  (quo  aiili  lol  ;(122)  3m03f11  ii11J332  lElfl3m3IqqU2 
lo  inn3q  QQ  it!  .QQ!  ni  ii  noq3l  3n3313q  t  bits  V8QI  itt  3q15331  rIoq9l  m3111  lo  insui3q  4.I  lud 
m8ldolq  aiiiT  .3E13VO3  bis3ib3M  3niv13331  bSrIOq3l  oa1  (!if1181  3113  111  3213  31103ffl02  23263  323111  d  b313v03  at  '1ims1  3f11  fli  3flO(18  It  b3)(25  12111  518  aln3bnoqa3l  15111  1351  3(11  molt  32118  irl8im 
i31  eirlj  IA  .al3dm8m  1ims1  lubivibni  b  3E13V03  3(11  luods  bLas  sis  3d1  no  13151  bits  bis3ibsM 
1em311x3  315  8W  .bSl8vo3  315  al3dm3m  blorlsauorl  Ifs  isi'li  13W2f1S  1qmie  sm  aifl3bfloqa3l  ifli0q 
.aii  illtw  281J221  323(11  fli22IJ3aib  iol  u531ua  aUEfl3D  3(13  Io  flOaI3M  )1311(ID  01  llJI3iSlg '.,3IIm2  ibum  3I8  a5I3ni  3iLidigiL3  3Kb 
io1  .  3IdBT  ni  b83n3b1v3  ai  gievo  3lsvhq  fuobwol3  oi  enoi2flqx3  323(il  iol  LS1E1330q  311T 
3sIq  iii  Iu-i  3Kb  13bn11  ii1idigi1e  b31Bmiie  w  V8Q1  ni  z  nh1d-b1ir!3  lo  nmow  bna  bIiIl3  rk 
111  33s1q  ni  313w  i&ti  23iLn  3Kb  (mo3ni  113Kb  niistIrii  I3ishqo1qqs  13115)  bns  lS3'  lsrIi  iii 
te1sviiq  b3lu2ni  313W  V8QI  ni  bis3ibsM  iol  3IdiaiI3  oKb  lo  iniq  Of  wode  woi  bno33e  3(11  aA 
Os  b31oiq  quo  r1i  riomA  .bzu2r1inu  w  in3i9q  bns  13iIduq  biu2ni  313W  1n3313q  O 
t3isvi1q  oiw  2blirb-owi  iaomls  13v8worf  (woi  biith  3(11)  2noi2nsqx3  3Kb  d  3IdIgiI3  ebsm  3d 
i  ii  bbnI  .b3llJ2niflu  318w  l8nsup-3no  bns  3E18VO3  3iIduq  b&I  inenq  U  1nO  .b5iuani 
oth  bns  2noi2nsqx3  8th  d  3Idii13  sbcrn  orb  ioI  mzz  3Kb  i  b31uninu  lo  31s1  3(11  isth  gniAhi€ 
'1w3fl  rioiisluqoq  eth  ebas13ni  211m1!  1itidii13  bis3ib3M  z  aufIT  .3ldigil3  (tauoiv31q  313W  orlw 
tLit  iom  on  bns  3gS1svo3  3isvnq  431w  or1i  'd  1)3351  uqoq  1gnias313nf  esw  ii1idii13  rthiup3s 
.b3luaninu  3d  ol 
£  (111w  8351u2n8mm03  frfuoi  sw  boiq  eith  13v0  3gai5v03  bis3ib3M  Eli  3211  8Kb  i3s1  nI 
3gB13V03  biszib3M  ni  2bn313  3(13  wock  (d)  bns  (s)  I  iui1  esivo  ns1uani  315v  q  ni  3flib3b 
rftod  nI  .s  r1ns3d-b1irb  lo  rtmow  bns  rI3lblid3  io1  33fl51112Elifl11  bus  3S18V03  83fl51112fl1  3isvq 
13315  t1s1u3i11sq  11s3iiErnB1b  b325313n1  31fl3VO3  bis3ib3M  431w  notisluqoq  th  lo  1n3313q  sill  282E3 
3(11  11uasi  C  A  .3m13  8(1152  343  Ii3sx3  is  llsiinsi2diJ2  JIsI  3513V03  sisvnq  232S3  thod  uI  .Q8QI 
3111  3g5  gnfls3d-b1i113  lo  nsrnow  iol  ;nsiblirb  iol  sisI  (I3V  ion  25W  belu2ninu  ini3q  eth  ui  IlsI 
.3201  (115Ut35  3151  S3flElU2fliIlU 
C  25W  313(11'  .3viflflfl3b  ion  is  3th  3uobwoiz  5  b  3v!i23gua  315  asiugtl  32841  311(1W 
325813fl1  bus  3515V03  sisvnq  33111)31  2fl0i223331  1dEmU231  .aOQQI  hE3  343  ui  fl01223331  31dS3i2 
bus  DU9A  bno'sd  anoi2nsqx3  sill  01  3ub  2sw  boiisq  airfi  in  siiIidiif3  (Ii  325313(11  343  lo  ieoMt 
os  3ub  25W  325813ni  ii1idiiI3  341  lo  znsnsiq  iol  ;ii1idiil3  b335131-DCFIA  ui  23gn543  ion 
.2noiensqxe  3(13  01  ub  asw  n31b1ir13  iol  ;2noi2nsqx3  3(11 01 
1fifl011332-22013  OW  OW  f10fi332  ixon  3113  nI  .OOvo3  bi3iboM  ñiiw  noiiliqoq  odi  '10  inoxoq  3113 
.iuobwol3  lo  lnoixo  oñi  oismiiao  1nianivno3  eiom  ol  iiIidigi1o  bis3iboM  ni  noiizhsv 
luO-bwoiD  b  ssmil23  3ii1  :111 
2noilsupo  315m1123  ol  ogs  gnhsod-bIiIl3  lo  nomow  bris  n31b11113  rio  slab  riieu  d  nigpd  oW 
:ei  noils3fli3oqz  iuO  .3E13Vo3  onsiuni  nwo  no  iilidigi1o  bi3iboM  jiwo  lo  io11o  odi  lo 
..  +  13mit,  +  oisi  +  X  +  1OJJ3  =  1VOD  () 
.bOlu2ninu  io  o3rw1u2ni  otsvhq  bis3iboM  11Ji  osiovo  onsiu2ni  iol  lois3ibcli  its  ai  1VOD 
3113  03  JsI  frILJi5I  3W  .bis3iboM  iol  i  Isubivibrii  lo  '3i1idigi(3  orIi  gziiiuasom  oldsnsv  a  i  1E)IJEL 
.oldsnsv  inobnoqobni  ols  qoiqqs  laom  3111  Si  1iIidii1o  'Iirns1  io  Isubivibrii  13113311W  lo  floilS3IJp 
.oznalusni  ilduq  io'1  olsi  quolsi  1iriiim  oril  S311J2fi3ffl  \  o1dsnsv  iriobnoqob  orfi  si  bia3iboM  nodW 
.1iUdiib  boEsOl3ni  lo  3oTto  iuobwol3  3(13  S31U21Offl  3aS1oVO3  OOflSlUSffl  lo  2(11101  iodio  ioI 
311310  X32  oili  ;riamow  10  bfili3  3113  lo  3351  3ff)  gnibul3ni  21o1Jno3  3irfqslgomob  lo  los  £  21  X 
3111  (Ii  213)110W  lo  iodmun  rfi  bits  2flO21O  10  odmun  c1i  ;nsmow  c11  lo  aulala  Isiharn  r1i  ;blhb 
oldaT  .(1no  bri  o1mo1  1no  bsod  olam  bzoi1  olamol  bits  olsm)  'Lirris'1  lo  3qs(1  3(11  bits  ;blorbwod 
.ao1dsiiv  3u1qs1omeb  323(11  lo  arisom  afloqol  E 
oW  .ogs  'd  niIooq  at  lalil  ouT  .noiaau3aib  oviosob  ()  noilwpo  luods  ainioq  fs1ov3 
Isnoilibba  luoffliW  .ogs  nhsod-bIil131o  Il3fflOW  iol  bits  '11nio1no1bliff3  Ifs  101  ()  noilaupo  olsmilao 
51B  olqmsxo  io'1  (0  boss)  alris'1nI  .boasid  od  'sm  noiblirb  io'1  sojamilso  3113  19V5WO11  2IO1if103 
3253  orli  od  oafs  sm  II  .nolbIuf3  ib1o  315  nail)  bisoiboM  ,d1  o1diiIo  od  01  'Io)1i1  eiom  sIIs13c1e 
eqsrfioq  --  nOlbIid3  ioblo  os  nsrti  OS13VO3  331151U2fl1  olsvhq  ovzr(  01  lo:Ai1  aasI  ois  ainsini  iztli 
bluow  2nOis2oioi  iuo  os  iol  nillo11nO3  luodliW  .nelbIirl3  oili  1111w  omorl  Is  zi  Inoisq  sno  oausood 
liIidigiIo  bLs3ib3M  bossol3ni  d  nOlbIiii3  i3gnuo'  101  3513V03  330E1USflI  OlSvtlq  13W01  rusfqxo 11 
n81b1irb  iol  z1dthsv  rnrniib  3gB  bubni  w  irt1  io1  Ioilno3  oT  .162ua3  Ion  ei  noiI131  3rD  n&tw 
£I.n3mow  io1  231dBiIEv  mmub  quoig  bn 
(1zo  nIidigi18  16u1s  u  blijow  w  1I63bI  .81u3m  iilidigib  rb  i  nino  bno3  3ff!' 
iiiI  .l3vewod  3Iznqo1qqE  ion  21  3itidigi13  IBur..s  gni2U  .3ldshBv  in3bn3q3bni  311i  IEubivibni 
biE3ib3M  briE  8E18VO3  33n61u2fl1  iftod  ifliw  1)316131103  316  (131(1w  2836116V03  b3flimo  3d  Effl  513113 
2bn8q8b  01J3  i1idii13  bis3lbsMIo  ainsniml3l8b  31111o  l3dmun  £  io1  loltno3  w  3IirlW  .'1i1idigi13 
.no12231g31  erLi  iii  31U3q63  1hi1  03  IhJ3iflLb  i  fbiflw  i8nnEm  163(111-non  £  nl  21011(103  323f13  no 
1i1idigi13  161J336  32u633d  3Iqrnsxs  o1  ion  smog  riliw  b81u283m  ed  ol  1li1  2i  3iIidigi13  bno38 
.23111263m  31(103(11  IElJnns  8v611  1no  3w  bns  2126d  1r11nom  £  no  bsnirrrI3l3b  21 
1s3-3iBi2  grli2u  1ifidigi1s  IEubivibni  in3mInl2ni  03  I  2msIdolq  328th  01  noilulo2  IBlulfin  311T 
moil  2sid  818nimi13  1no  In3mnolivn3  sviIBIaig3I  rD  moil  noiii1sv  grIi2U  .2311211813616113  3ViiBIaig3I 
2frfi  mloh3q  oT  '  1i1idigif  gninim1813b  '131sui3  ni  on  moil  bns  a1oi  IEubivibrzi  bsllimo 
nmow  OOO  briE  gS  (1363  lo  r181b11113  00E  lo  31qm  mobns  \cui  6  133132  121i1  3W  (10116011123 
airfi  ni  nomow  bnB  n31b1u13  lo  (10113611  8th  3161  u3163  fl3rfl  3W  .1B  (1363  Iti  3E  nhssd-b1irb  lo 
33fl3223  ni  .1S3(  36(13  01  33632  (1363  lo  eslzri  3113  nsvig  bis3ibsM  lol  31dii13  sd  bluow  oiiw  3IqmBa 
8W  '.s11snoiIsn  bsitqq6  ii  2133113  113th  'd  33612  (1383  (Ii  2311r1  3(13  aftIgi3W  I2UI  311126301  luo 
iol  n012231g81  3ff!'  .81  rlguoiffi  0  ags  101  a3Id8nEV  'mmub  asrl  noiea3lg3l  n31b1i113  luO 
.1$-04  bnB  Q-O€  Q-Q1  8I-1  236  101  231(1611EV  mmub  ad  n3mow 
3Vi1E12i31  3113  lb  fioiiEifI3aSIq3I  ILJO  ni  210113  moil  232116  10113  1n3m31u263m  IE(13  11133X3  3113  oT 
.11160131  iliw  10113  3(11  15V3WOI1  3mig31 
3g6  gnul63d-b11113  lo  n3mow  bns  (1811)1  irb  lo  1i1idigil3  5E13VE  3(1321  ln3mLrIiani  SVilEtflSiIS  izA  -' 
51612  21(13  01  8vUsf  81  a3gsinsvbE  owl  arf  slqnwa  mobriEl  IsnoilEn  A  .11s3  3gE\1B3\33E32  11383  ff1 
.2iOfi  Sliup  2316011)25  133361  5111  3)LB01  233632  'fl6ffl  (11  28i2  elqrnza  1181112  sth  3aIi1  .31u263m  3B13VB 
31010(1033  3i1133q2-33612  01  3(IIJ(fl011  bit  ai  311126301  31ti33q2-53632  B  1iiithoqmi  31001  bits  bno33 
biE3ibsM  133631g  8v&1  'Em  3tqmsx3  tol  wo1  Ino3ins11  21  30103(11  rbirlw  ril  33612  A  .2)130(12 
.sgsl3vo3  3lBvilq  l3Wof  bits  ti1idigiL3 .8iuas3rn  "3IdigiI3  in15q  b81Iumi"  ith  rijiw  ii1idigib  IEubivibni  iol  ln3mIrIi2ni 
31Ei  lo  %1i3fl8gOX3  8th  no  eibi  ii  isth  i  lJaz3m  ift1  cfiiw  mslcfoiq  Lsiinsioq  sno  sdT 
bIuo3  ii  gE1svo3  SlEvq  01  noii3ub81  10  zusd  ii1idiiIs  bi&ibeM  bnqxs  eii  II  .noiiEIig31 
13V  sd  oi  sfeIitnu  21  oi1n8z  "noiisI2ig3f  2uon3gobrl3"  2idT  .simi1s  iuobwrn3  auohuq2  oi  bss! 
!sbs1  moit  grnmo  zi  1i(idigll8  ni  noiiEi1v  in3nEmisq  sth  lo  43um  sni2  ix3irlo3  iuo  ni  3iim8Idoq 
2f1oi2flqx3  3h38q2-8ti2  r1Ldi  iSffiE1  1i2O18fl3  3iIidiiIs  !sijirli  nhsThb  lo  sii  no  s1Ebnsm 
V8I  nsviisd  sIdii1e  sbm  nsibIirI3  sth  10  insisq  ?Q  8Iqmsx3  ioI  .abnsm  181beI  &ii  bnosd 
sidigile  sisw  irls3lsq  Lno  ;esnilsbiii  b32oqrni-IIs13b&I  l3brw  bis3ibeM  iol  bsflilEup  QQ!  bits 
inisq  08  sgz  301  Issd-blirk)  lo  n&now  io'I  .ssbnsm  tsisb&1  i1i  bnosd  83518V03  335J2  lo  82us33d 
'  .3isbnsrn  !sisb&1  8th  lo  3w538c1  3IdigiIs  sisw  sidigils  1wsn  820th  lo 
sth  diod  diiw  bsislsrioz  sis  rt3irfw  21ois1  bsflimo  sd  sm  sisdi  vswod  fLsi3n33  8loM 
eesbbs  oT  .8si2  isdi  ni  ssisvo  nsiuni  bits  2sgnsd3  siiIidi3iE8  (bsisbnsm  llsbs1  o  t2) 
sw  noisis1  nslbIid3  sth  it!  .tss  bits  23is  iol  2sfdsiisv  srnrnijb  lo  is  Hul  sbuI3ni  5W  4di 
oi  sIdshsv  mrnub  is-31sia  bns  iss-sgs  lo  eisa  Iliñ  3nibul3ni  diiw  b3insmhsqxs  oats  svsri 
sisw  i1uzi  srIT  .noiis3ot  10  quoi  33E  d  d3irfw  S3S1SVOQ  S3flSliJCIIt  01  ebnsii  smii  5ILflqS3 
.32s3  (I3V3  lii  wolsd  bsnoqsi  seodi  ol  is!imie  'isv 
sassiani  bluotle  iitidigiIs  Isubivibnl  .(QQ!  QI)  isduiO  bits  sirruD  ewollol  fI3solqqs  thfT' 
luods  lo  3nsiMuIso3  53512  icill  £  3111323331J2  iiIidi3tI3  bsislumia  iliiw  3110-101-300  iuod  53518vs  no 
.nsmow  io1  (ô0.0)  QikO  bits  n31bIid3  iol  (E!0.O)  *8.0  sis  alnoi3flIso3  33532  iaifl  8th  13s1  it!  .1 
13113231  sw  11  iufl  anoierrsqxs  vfihidigils  sill  b  3nimii  sill  03  as  noiiSl3eib  smoe  svsri  bib  eisi 
01  noiisilsv  lnsnzrrrisq  sill  tno  gniw  audi  slqmsa  1110  10  2153  las!  bits  iifl  sill  ol  20012251351  1110 
.eiluasi  islimie  is  133  sw  vlihdigi1 
;ss  bits  iss  1o  anoiisi3ini  'd  bsiliinsbi  sis  sw  giowsms,1  noiaesl3sl  3iasd  iuo  oh  ei  3rlT81 
18b1o  bno33a  owl  iaifl  sili  sbul3ni  3w  nsdW  .335  bits  iss  3sia  bits  ;s  bits  sisie  ;is  bits  sisre 
silt  lo  us  bsismiiessi  oe!s  svsrl  sW  .bs3nsd3nu  sia  21!  11231  sill  noiaas1g31  sill  ni  Cnoii3slSifl 
sill  bits  l1sw  as  enoii3slsirri  i'-sii2  lo  isa  hut  £  iftiw  V  bits  VI  ansq  iij  211012251331  iuobwol3 
.istimie  sliup  01535  s3no  31S  ei!ues1 U 
1o  ifl  rIi  i-ioqi  enmIJIo3  uIi  iaiil  eriT  .()  rloiisup3  lo  e1smiie  tIoq31  I  IdsT 
n&now  o1  alt  uai  3rü  rioqol  anrnuIo3  irD  13fl1  di  ;nzbIid3  lo  s15vo3  no  anoianqx  1iIidiiI3 
biszibM  o1  anoia31g31  31818q3a  3Th  8fti  afIrflU!O3  lo  ia  rbs  nifiliW  QI•g  gnhd-b1iri3  lo 
mnit  a  run  m  anoiaaigi  HA  .niueninu  bnR  E15vO3  33flBJIJ2fli  dJIs3ñ  3JSvflq  3S1v03 
Mb  lo  '(3f1lEiaftO3  iol  bn  atqma  IdBi  iuo  rliiw  noiisiuqmo3  lo  ioI  ebbom  li1idEdo1q 
1snoiia  lo  sviiinsa31q3  sd  ol  anoi  sift  ic1isw  oals  sW  °.siubsoiq  asldshsv  tsinsmiriiani 
.atslol 
ablorisauod  asiii1W  .noiizsiib  bsi3sqxs  3(11  ni  islns  aIollrlo3  3urlqslgomsb  sill  aas  Its  a! 
'IsIil  siom  sis  slqosq  isw1  (111w  abloilsauod  bits  ais*tow  siom  rijiw  abforfsauocf  bssrt  slsm  s  (111w 
.bsuianinu  sd  io  bis3ibsM  svzri  ol  sIsAiI  aasl  bns  35i3VO3  slsvilq  svsrt  01 
lo  1zsfls  insflirigia  s  al  sisiiT  .'iifidigi1s  bis3ibsM  lo  roslis  sill  awoila  wot  iatfl  silT 
IIsiinsiadua  ai  airiT  .tnsoisq  4  1o  sisi  qusAsl  bsismiias  as  iliiw  n31bIi(13  iol  3Ei3V03  110  'iiIidigib 
lsnitsm  sasilT  .siulsiiii  3111  iii  bslsmilas  amslgoiq  3itcIuq  i5(1io  tol  asist  quslsl  sstsvs  ril  wolsd 
13V03  ol  gnibnsqxs  i  msiotq  3111  ns(1w  ,isvswoil  31ds1sqrno3  'Il33tib  ion  515  aslsmilas  sgsisvs  bits 
isill  nsibIirf3  sill  lo  bssbnI  .sgsisvo3  ssnsiuani  ssvhq  asrl  bssils  IIsisns  1131(1W  noilsliiqoq  C 
bsasd)  V81  ni  bstuaninu  S1SW  lns3lsq  V  Ino  QQ1  bits  V8QI  nsswisd  sIdigils  Iwsn  sbsm  sw 
3(11  flOffl5  Ino  515W  56i5VO3  ni  sassini  sill  11  audT  .(  sldsT  flu  saoiil  as  ibua  2no1151u31s3  no 
b  smoa  isrli  nsvi  saiuoo  10  .instsq  O  laomls  sd  bluow  51st  qussi  Sill  noils1uqoq  bsiuaninu 
sis  Isili  saorLt  bits  s1qmsa  bihib  sift  iii  bsbubni  sis  nsibIirt3  sts  oilw  ab1o-ias  81-I  sIsmsI' 
svsd  ll5ui3s  neibIid3  sis  oilw  saorlT  .slqmsa  hubs  sift  ni  bsbul3ni  sis  sauoqa  to  abssif  blorfswoci 
jo!  .nsmow  lnsngsiq  as  (snsnstq  to  aleos  sift  io1)  bits  nsibliib  as  ;iilidii1s  tot  enoihqo  owl 
bnsqxs  sw  nsilW  .nsibliib  as  iiIidigils  lisili  '1no  isbiano3  sw  anoiaasigsi  sasill  to  asaocpuq  sill 
.llsw  as  noilqo  '3nsngs1q  sift  tol  lnuo3os  sw  atsIIob  lims1  oh  siuassm  sill 
sill  bits  ssia  bno3se  si  ni  aisbom  iidotq  niau  anoiaastgsi  iuo  1o  smog  bsismiiessi  svsrl  sW° 
.islimia  shiup  sis  abluasi 3r1i  no  bnuod  iqgu  ns  i  3ismii  2i!i  3E3vO3  3iEvnq  lo  niqqoib  aifl31  3as1ni  biE3ib3M  3111 
.isi  qu-eIsi  31ru 
iiLidigi1e  zs  E13V03  bis3ib3M  Eli  3aS3T)n1  if$3ftifli2  (llS3iiEiiEi2  on  i  319111  n3mow  oI 
isi  quLai  bismii25  3111  o  is  nsvi  ns  iii  insng5lq  s  nmow  b  in13q  11  h1guo5I  .ebnsqx3 
iiJ0f!1JO1fli  3B13VO3  fiui331IE  3d  ol  isqqs  Jon  ob  anoinsqxs  3113  ws1T  .3nieq  V  Juods  Ino  i  .  3(tEff31q  3113 
33fl51U2ni  315v  q  no  iiIidiiis  bisibsM  10  is11s  5113  935m1128  enmLJlo3  ninism3i  r1T 
ni  ilsI  sñi  wlq  noiisluqoq  bis3ibsM  sill  iii  ess13ni  sifT  .szrlclu2ninu  lo  sisi  sill  bns  3B13v03 
isrbo  sbnu  33S13V03  lo  8211833d  b5lu2ninu  srli  no  rs11s  srli  ol  mu  ion  bssn  83ElE1UEl1  eisvnq 
rliod  svsrl  sm  2lsubivibni  swssd  bns  (s1E3ibsM  brrs  tJMAHD)  2ms1o1q  in9mn13vo 
.1E3'(  fi3VJ  B  Ill  3B13V03  sicv  q  bns  bis3ibsM 
53flS1U2El!  slsvnq  ill  132110  inszi1ingta  '11S3U2LtB32  £  21  e'IsIIJ  bnsqxs  3iLidi&fe  bis3ibsM  2A 
inioq  3stn8315q  01  f13z3  n81bIid3  ioI  .ss  riiisd-blith  b  ElSifiOW  bns  rlslb[1113  rilod  101  3B13vO3 
sonsluani  siBvilq  iii  snibsb  inioq  sgsins3lsq  4V.  £  lii  ei1usi  ii1idii1  biB3ibSM  Eli  32S313fl1 
.1S3  15(13  nhub  smil  smog  ts  1nsnsiq  nssd  svcf  lwm  153'(  s  Eli  ithid  3vi  oilw  nsmow  hA  ' 
Eli  rinid  svig  111w  tss  sao  iii  ni,pd  23  nsngsiq  aoi1w  nsmow  10  4AE  bns  '&  nsewisd  noiiibbs  ni 
32Gm  15  i  1S3  ns  iii  i1Isn31q  3n33lsq  3113  lnsisq  lo  sisi  rlflid  s  diiW  .isss  lxsn  3111 
nsmow  iol  1ihidii1s  bis3ibeM  Eli  325313rn  sdJIo  lfts3lsq  sni2  .3n3313q  .  11  10  +1) 
118  21  rnsn31q  SiB  odw  nsmow  lo  315112  3113  gnhisbiEno3  31B3  ISisn5Iq  iol  2noi2nsqxs  mon  32015 
sbsm  soz1i  10  in&nsq  4  szni2  .2sgnslb  1i1dii1s  sill  lCd  b5333116  quoig  sill  lo  335(111323  31B1U)3S 
bsiiiztiinu  3113  fl01T1B  3161  qus)ls3  3113  b31lJ2f1fIU  313W  2sgfISfl3  Itit  QI-V8€I  3113  lCd  sIdziLs 
.3n3313q  0  lJdiJ01  21  noiisluqoq 
35113  bnii  odw  Q'QQ1)  isdiriO  bits  SiTIUD  10  2lluesl  sill  1131w  insii2no  21  gnibnib  21(11  35113  sioWt 
bisibsM  b3s313ni  01  bsl  2noiisluqoq  sliI-DU'1A  01  bsisis3  lCbaol3  zsgnsib  3iIidigi13  bis3ibsM 
smo3ni  isflgiif  03  2noi2nsqxs  bsoid  lo  sq1  sill  35(11  md  2smo33uo  ffrlid  bsvoiqmi  bits  3S13V0 
.2smo3muo  10  3S13VO3  ii11is  no  isqmi  slfltt  bsd  sisc(  2u3o1  sw  113111w  no  2quoig 
320(11  13V03  Bm  sIs3ibsM  ;lCiBlihim  lCiub  3v1336  10  2mnsbnsqsb  iol  ms,oq  rfi  21  UMAHD 
2611  1ilidigiI3  bisibeM  b3i3sqxs  2A  .bslds2ib  SIB  orlw  io  lChsbls  lo  mnsbnsqsb  sis  odw  ?;  isbntj 
.2331U02  323111  i1uoir13  sgssvo  no  3s11s  inE3i1ini2ni  bits  115m2  £  tno 3111  rknm  2B  Itsgi-3no  1no  d  iud  nibIid3  iot  331W111&IIflU  lo  3iS1  3111  i3fl  riO  .318vO3 
bi3ib3M  ni  32S31flhi  inioq  3in3313q  01  r1  nmow  ,o{  .i3vo3  bis3ibM  ni  sini 
£  bns  gsivo  risiuni  3isvhq  ü  3n1133b  inioq  s3n3313q  .  s  iii  aihii  1ifidii13 
3mu  fsin  lo  ln3bn3q3bni  315  gnibni  323(12  15112  fls5I  .nsiuninu  ni  inioq  s1nxi3q 
1s3'  b  i3  Ilul  s  a3buL3rn  I3bom  8th  ni2  risiueninu  bris  3g513vo3  83fl51U201  3isvilq  flu  2bn311 
.€&dsiicv  mmub 
3(11  21  ilJobwol3  lo  8i5m1123  3n0  ¶iuobwo13  lo  1n33x3  cti  ioI  '1qmi  2gnibnuI  r1i  ob  rsilW 
oI  .sgsl3vo3  biE3ib3M  lii  32S3Dfli  3111  flhflsqmo33S  3S13VO3  33fl51U2fl1  3tsvhq  (Ii  flOii3lJb8l 
8151  r1i  ub31  01  ai  noiansqx  8th  lo  Isog  3111  II  .1nr3q  1F  io  21  ismi1  ziili  n3bIid3 
ion  asw  isth  biszib3M  fli  325313fl1  3(11  b  1f13313q  8111  21  flOi1E1lJ3IS3  3v1381r13118  (15  8311B1U2fIi11U  b 
F.\Q1  1.-I  i  315m1123  airli  nb1isb  ,o1  .noilsluqoq  b3luaniriu  3111  (Ii  noii3ub3l  s  iftiw  b3isi3ozas 
.1n3313q  Q4  io 
10  31122!  3111'  .1113313q  001  ivo  lo  iuobwoi3  323ggu2  2835mu123  323(11  b  rftod  nmow  iol 
ilguoiiii  3v13i  3sft  15111  3513V0)  srli  3aus33d  18v3wof1  n3mow  iol  b3is3iIqrno3  31O  21  iuobwol3 
lslu3irwq  3(10  8v511  r1i  n&tw  33nswani  thIs11  --  gsi3vo3  Isnoiiibno3  1no  ai  iolzsa  3ilduq  s11i 
ol  ni  bbs  bluoria  5E13VO3  lo  noilon  fllgh  3111  aurIT  .23m11  ils  is  ion  lud  (nsngsiq)  been  ls3ibem 
rnui3l  3W  .3nsng1q  iol  evssf  nmow  ils  isrLl  8S13VO3  n3iiqmi  3111  3ismIias  E13V03  13311b  8th 
.wol3d  inioq  21111  01 
3s19voD  b9aBfl-19oIqm3  ni  aigiuuID  .V'I 
282S313ni  Dilidigile  bis3ib3M  ZE  33(151112(11  11115311  315v  q  ni  noii3ub8l  3111  b3in3mIJ3ob  gnivsH 
(1n3313q  OQ  ha3n)  laoM  .2111330  iuobwol3  2141  113111w  ilguoitit  amainscf33m  3111  biano3  won  8W 
bnsiai3bnu  ol  aucfT  .in8mo1qm8  dguouIi  bsbivoq  21  aisi  b5iinU  si  (Ii  83(151112(11  11115811  3isVilq !U2I1LUCC JG LC nIJp 10 1G2C JJAbOIJIG2!2 L0W LC WOL; CUGL9J WJCGflb
WC!L WC0UJG p? CIJ9LiIJ p!pCL bL!c 10 bL!AicJA unLcq b31!Gu I0MGLU IJJG qGW9Uq pL by
LCUJ11LG CJ0M bL!Ac urnqcc Ls1cz: s cqcq COAGLG L!ac2 bLoAlqcL2 wA p.A jo wwwju
IPGLG conjq jao pc GUCL cdnJ!pL!nw CCC1 ILU L0W IJJC tc L1J1 Gq!C!q ?JC1JGLj[A
OLpCL. UJGCP9IJ!2UJ2 conjq !uCjnqc W0LJ fl2!0U OL oqJcL LIIJUC! !UCGU1!AC 10 qLob !unzmJc
ps Morqq pc C0AGL pA yqcsiq h jz.2r 20U uio 1jicjtp ru2nL9ucc r1u!t2 (HIn) -
jOCX9UIILIG cqcq CUGLO1A 1 1P LUJ!O !GAGI MC C21!W1C qic 2JJLG O UJ!IA qoj9u
cpiJqLCu
wipr pc cciq UOI oujA pA IJJC!L OMU cjjpjrA 0L bLcu9ucA p"i iA W cI!p!I!1A o, wc!L
GACU i IJJGA SLG UO1 Gc1Gq OU IJJGTL 0MW !W!1LIA qic bqrnic IUI1LUCC C0ACLC O UJO1)JCL2
MpojC JS1CI2 0L cwbJG mm pc cicq pA cqtc91q Gxbu2!ou2 0L IpGIL cpJqLcIJ
JO G1UJ1C qJG2G LCb0UC2 MC UCCj 10 !IJC0Lb0LI1C qic GICC1 oj,, y4cqtcIq Gxbu2!ou2 ou qic
CCp 0 LIJC2C LCZb0IJG
10 UJrnIJIIJ C0ACLC 0L JCW2CjAG2 fl1 jO qGcplJG C0ACL5G LOL f02G qcbGuqGu1 ftC !IJAC1!1C
MOLJCGLZ MJO 9LG U01 JGW2GJIG GfpJG LOL Cqcq p131 /14J0 JJAG GjJG qGbCIJqGul2 urnA qcq
C0ACLG 0L IjJGW2CIAC2 uq qiCL UJ!I CACU miqi uo cpu U cwbjoAcL pcpA!oL JJU9JJA
LuIfA WCWGL2 Gpipfc 4L cqcq 10 gLob COAGLG JJJLq MOLjCi2 wsA cpoo o qccjuc
0JGLMJG LGqff CC rpc GUCL02!A 0 pcjqi U211LUCC PCUGUI2 !u mi ou 10 ci qioc cwbjoAc mgp
COJJfJIJ13G 10 0tGL PI1 LGqnCC tV!'- C0UiL!pfll!0U2 0L 1URLUCG bLcwinw OL
UflLUCC 2 WOLC CWbj0ACC GC0WC Cji!pjG 40L bipjic C0AGLSC Vj1GLU1!ACjA 6wbjoAGL wA
conjq J1 CJ!JP!I!A RJCLC2C !L?1 CWbJoACL UJHA CJJOO2C U01 10 OU.CL jJCI1jJ
qCnzjo1J 0 L1 J flJCLC LG 1 jCt 0flL UJGcjU2UJ 1pL0I1JJ MjJICJJ CWbrOAGL-bLoA!qGq C0ACLG
IJJC LCqnC1oU U bLiic JJC1qi !U2flLU mc OCfl2 oil cwbjoAcL-bLoAIqcq u2nL9ucC LoJIoMIu IPCVI 
s  lo  232i2r1o3  3inu  33RS1U2  rIiEsrI  A  .bIo2  iIznoiiibsfl  i  &nsiuni  rbEsd  flaifiw  ioI  quoi  th  - 
irftO  .(23n3bw2  emit  llu1  ic  orlw  zebnu  io)  QI  bnu  n8lbliria  ns  bns  woqa  bsct  Iirris1 
rIiIs3li  mri  cft  'd  b3l8voa  Ion  IIsatq'i  ia  fim1  2u2n3D  msa  erft  111  3d  vm  3fIi  81111w  23viiI51 
Hai1oq  831th1u2ffl 
313VE  bsIdi3w  3th  21  ilidiiLs  bisaib3M  lo  81U2S8  wo  1inu  3311S1u2n1  r1iiBsr1  risi  ioI 
rfiIE3d  beiasqxo  lo  s1s42  2'no2l3q  ibas  31S  2IrIgiew  8th  i3dw  gnibnsq2  brnvoa  bisaib8M  lo 
:ai  IsriT  .gnibn8qa 
(MUfr1  *  )  \  (MU14  *  DIJI  *  UMIq  )  =  is11oU  U1H  (t) 
ii1iiba  iol  aqnoi  s  isbsoid  bns  1nsiblixb  lo  equog  ise  81ni2  23x8bni  1  81811w 
V8I  5111  mcnl  siab  no  basd  21  II  .quoig  sz  lath  iol  1E5  £  ni  nibr1sq2  (13153(1  b8iasqXs  sth 
Iaaib3m  1ubivibrn  10  '(Svlue  !sfloiIsfI  1113331  i2om  8th  (2M4)  viu  w1ibn8qx3  tsaib3M  IsnobsW 
.xsa  bns  ss  d  gnibn3q2  3S18V5  2W0r12  sldaT  xibnsqqA  .gnibnsq2 
5113  21  MUk1  bits  1  quoig  sgs  ni  al3dm8m  1ima1  lo  bizaib8M  iol  1i1idigiIs  8th  1  ZMJ3 
bits  QI  n&n  iol  015S  21  1i1idigi18  floi11nfl3b  fl  8.qurng  gs  isth  ni  2l3dmsm  'Iirns1  lo  isdmun 
io'I  .3ldShSV  I\O  £  1qmi2  zi  01J3  I  s  wobd  nsibliib  io9  .isblo  bns  ?A  nsmow  bits  lsblo 
23ansiamualia  smog  III  831112  xs1qmoa  81O  21  3111255m  'iilidii1s  3111  83E  grinssd-blifb  lo  113(110W 
a1inu  331151112111  (1315311  itJOds  (10i3&rnoIm  airIqalgom8b  bebulani  1  81(1ST  111  2flOl223131  8dT 
.zsifims1  nailt  l3thal 
81S  rndi  2dm3m  UIH  lo  noilsail  8113  iussm  '1qmie  oi  3d  bluow  83a1i2  sviistnsils  nA 
flu18v03  larfi  IssI  8th  101  lnuoaaa  ton  28ob  Ii  lath  sgstnavbazib  3(11  sad  suiT  .biasibeM  d  b315v03 
8(11  1o  311102  lath  tasi  8th  101  bns  namow  bIo-iae  O  £  gnnevoa  nsth  1iaoa  2231  21  bIiiIa  l8bIo  its 
gnisij  snoiiaaitiasqs  b3loIqxs  SVSII  3W  .ssiulibnsqxs  131110  Ion  bits  '3nsn31q  13V03  (1no  afToianEqx8 
.23111231  islimis  1131w  liffdiaif3  10  281u2s3m  b831Igi8wnu 
bwib  181Iruht  3W  J-O  bns  Q-Oe  Q.t-O  Q&-OE  Q-Q1  8E  320th  olni  silubs  sbivib  aW 
.quo  Inil  3113  (Ii  1no  111330  01  b3fTIUsZE  2!  ansngiq  3211533d  Q4-1  bits  t$-O4  235  01(11  1181(10W 
.sulsls  1ilidii1  srnsa  eth  3vsrl  111w  1ims1  £  nithiw  quoig  83E  nsvi  sb  slsdm5m  Us  lath  sioM 81 
-3nsn31q  Ino  33nssmu31f3  tho  in  9lidw  b313vo3  3d  111w  nibn3q2  10  ils  (Dilidiib  D(FIA  .3!) 
:atIBq  owi  oifii  31U2S3in  iilidi3iI8  rfJ  3bivib  w  irIi  E28lbbs  oT  .b813vo3  3d  111w  gnibn3qa  b335131 
b313-3r1sn31q  iol  'ii11digif8  Isln3m3l3ni  bits  (flubs  its  to  blirf3  s  l8dii9  s)  ii1idii13  1s3-Iliñ 
9th  bits  nibn3q  Isuims  Is3oi  'd  riIidigi1e  ise-JIiiI  lo  iilidsdoiq  8th  trigi8w  eW  .Ino  gsvo 
.ncng31q  lo  1o  br33qx3  3di  cf  'Ino  nsniq  iol  egsi8vo  lo  iilidsdoiq 
3rlT  .1  3JcfsT  10  nmulo3  IsniI  8th  11  bxhsmmJJ2  is  biz3Ib3M  iol  iitidii15  11m1  ni  abn3lT 
!  ivo  or  V8QI  ni  tneI3q  8  mail  emii  18V0  ii  bis3ib8M  d  b313vo3  2lsllob  1triis1  10  3n3313q 
SQQI  ni  irtsq 
lo  noiiElu3tBD 
.  [(D-V)  -  V1  iol  'xo1q  £  3d  bluow  3Idsilsv  rn8bn3qsbni  iuo  I1sbI 
no  rioiismiolni  iiupi  bluow  13v8wod  iasd  13)how-'d-13*1ow  s  no  33flS1tJ2W  3isvnq  10  i203  3(11 
r1r  d  b5nu3ni  21203  18)I3oq  10  iuo  b8133qx8  th  bits  2in3mzq  muim3lq  lo  815112  oIqm8  8th  rbod 
noitrrnomni  on  25(1  ii  iaiit  c1i  lo  31u253ffl  3bu13  s  asil  2T)  8th  3IiffW  .nsfq  iisth  l3bnu  'ofqm3 
auou13obn8  !wol8d  8U15  w  ai  muim3lq  c1i  lo  815112  a  olqme  8th  ionridn&I  .bno33a  8(11  no 
bwas3m  as  1irn1  8th  or  gnibn3qa  bisib3M  lo  3ulsv  8th  1rio  au  audi  3W  .3iLoq  bis3ib3M  or 
.luobwcn3  3lsmila3  01  33ff51U2ffl  3fIduq  ioI  9ldigiI3  3bsm  eiaO3  lo  815(12  3113  'd 
rtOilBup3  flOi223131  1110  3n3mus  3W  3E13VO3  13*10W  iol  aI3bOm  311h35mj123  315  3W  331112 
3i2  miit  noiqu33o  bits  ilwbni  rigib-1  noi153ub3  iol  210111103  bbs  8W  j211q  .25W  1513V3E  fit  () 
aasq  Jeifl  A  .3151  in8m(o1qm3nu  ls3\31sia  8th  bns  $iow  1s3-risq\1s3-11ul  bits  3m11-risq\3mi1-(luI 
:8101313th  21  notlsup8  nu3smi123 
Isunns  Isiol  bns  83s1  iiIil131  3fli33q2-3B  3113  lo  l3ubolq  8th  al  3fthfl31  lo  1ao  b3133qx3  3dT 
10  3153218v0  zm  31u253ffi  2II1T  .1B8  3V11J2  3113  nhub  blid3  £  bsd  odw  nmow  iol  gnibn3qa 
01  Ie1i1  al  Ii  2331vi32  Us  no  gnibn3qe  a3buI3ni  ii  82u533fl  .3nsng3,q  lo  3203  31111  3(13  33s3213bnu 
21203  8lsial3bflIJ  111w  i  18v3Worf  is  3110  lol  fno  ai  (3V1U2  8th  32U533  .alaoo  (3fl5fl31  3153213vo 
lo  315mi323  flhi1U231  iuO  .2158  W01V51  in  21203  b3.t5J81-3i1SI131q  811102  b3TuJ3I1i  odw  1131110W  iol 
.8lIJIBl8iiI  8th  Ii1  2335m1123  13(130  01  32013  21  (13111W  V8Q1  ni  QQ€Z  21  23203  '(3fl5fl31q LG!WG2 !U[GC[1 M![)J UqJAqJ U11J!lA 2PJ1CWLG 9Uq 130[ jLOW IUJJJA 2[LrICUILG ![2ll.
OL [JIG 1J[ 2C[ O4 DEItNOC1 COIJLOJ2 MG LG oiijA iqcupAu [JIG UJOCJ LLOW qGLGUCG2 ! GJ!!P!J![A
JJJ19I i2 MG CU LGML!IG (3) 2 HIfl DOIIL2 =(E'DEVIOCEr'IC'Y jjIfl2 MJJGU MG C0U[LOJ
qi4pLcv[ C2
30L40[G [jJ[ [JIGLG LG 35 DEY1OC IGLIJJ2 --OIJGJ0L CCJI C cpq uq [PLGG JOL MOUJCU 0J
U0[ [0 [JIG qGW0LbptC cowbo2rpou oj rpc cw1A (1L jj1Ij G2UWUUg Gdft9[E0u !2 [pGLGJoLG:
OIIL cqcJq G!!!p!i!A WG21TLG 12 qnc GIUILGJA [0 qcLtu GJ!!pij![A L[G2 pA 2W[G Aci. uq 9G
OUCG [JJG2G Ut!JA 2[LfIC[fILG ALipJG2 2LG ucJflqGq 113 fiG LGLC22!0UO [JIG AL1[1OU LGUJ!1J!1J U
(4)DEY1OC' = *flY1F \ (2bE1D*
LGbLG2GU[Gq :
!WbOU1JCc Oj, cCp de Lonb lu oj w!JA 2bcuqJu --M!LpCOU2[U[ cq1ciq bopcA --cupc
JC CCOfl1J[2 0L 2bEMD \ (?bEWDF* 4fl) 2JLG 0J GXbGC[Gq tUJ!JA abcuqiu jJIGLG0LG [JIG
jO C01J[L0J [0L LJIG2G C[0L2 MG 1IO[G [JJ1 113 iACU uiijX g cpq OL MOWGU ! G L0f1b
J0L [JJG2G C 1JGLGUCC2 [JIG G2flU[C2 0J CLOMfOfl[ MIII pc pGq
pc UIOLG jijccjA [0 JAG bqA[c !U2(1L911CG C0AGLG J0L 0[JJGL LG20LJ2 JJOMGAGL M1[JIOfli C01ULOJj!U
M1[jJ AonucL jJojqru COU2WUC weG1!IP!1!iAoj ipc cpijqwir w!1lG2 M![JJ ojqsL flJf2 urnA
1W!flG2 M1[jJ OjqGL flII2 M!JJ pvc 2UJ1IGL JLC[JOU 0[ 2bcuqJu C0AGLG pA cqc1q [p911 J9W!J1G2
M![JI [JIG 29WG !uC0WG PrI[ MJJGLC [JIG qflj12 9LG 0JqGLGU[ 9G2 JUCG 2bcuqu !IJCLG9ZC2 Mliii 9G
ot W!JA 2P.flC[flLC J2 WOLG cowbjcx [p913 1112[ [JIG 9G q!2[JuC[Jou 2flC2[V cou2qGL [MO 19IIJl1!G2
oj, buAc iu2nL9ucc coACLdG J0L LC920112 uqcbcuqcu oj cqciq GJIrp!J!lA iuqccq fic bLopJcw
pA ijic 9G 0j [JIG cpJjqLclf 2113CC W!I!G2 M![IJ 0JGL OL AornicL cpiJqLdu 1319A JJ9AC UjGLG1I[ JGAGJ2
tOL [JIG qGUJOL9bp1C 2[LI1C[IILG 0J [JIG H1fl V uoicq 9OAC MG qo U01 M9U[ 10 pc IqG1J[J1Cq 2!WbJA
JJIGLC 9LG [MO J9C[OL2 [0 COU2JqGL 113 G2[lW9[JIi Gdfl9[JOIJ (jBIG 4jL2[ J22f1G 12 C0IJ[L0JJIIJ
(si)coi= IyII2! + X! + + Ec1!UJG! + c.  +  ,srnil,  +  1E12•o  +  'ç1DOMaU  +  X  +  1IIoU  UIH1  =  VOD  ("s) 
aEid  2sldshsv  bsflimo  thod  luods  bsirisno3  nisgs  szno  em  sw  ()  noilsups  rnrsmfl29  nI 
insmJnl2rii  ns  335313  5w  wr1T  .3i1idigiIs  bis3ibsM  iims1  Isuba  riiaij  mo-n  ions  lnsmsiuassm  bns 
bsisIumi2  sI3  d  bss1qsi  21  iiIidigits  L  quoi  sgs  Iubivibni  fkas  si5rfw  )  lo  rrrtol  sib  lo 
.svods  bsdil32eb  s!qms  lsnoilsn  sill  no  bsasd  Ib3  3gs\1se\s3s12  35113  iol  'iilidigiLs 
btirf3  bto-iss  I  s  bits  slim  blo-isss  £  ciliw  itss  siIirns1  owl  isbianoo  s1e13no3  sd  aT 
bits  bis3ib5M  ioI  sIdiils  21  b11113  sib  51511w  51532  £  itI  ei  'lims1  32111  edT  .emo3ni  sms  sift  1131w  bits 
S1E1Z  £  (11  21  Iirns1  bno3s2  silT  .lns5tsq  V  ,o  (  .+ô.3I\ô1)  10  gnibitsq  eldigils  sd  sioleisilt 
isib  s2oqqu  .0  lo  gnibnsqa  Idii1s  2srl  siolsisili  bits  bis3ibsM  iol  sidigils  Ion  ai  blirt3  sill  31511W 
sib  ni  Jns3isq  0  bits  sisia  ia-ill  sib  ni  insnsq  0  al  abfo-iss'  I  iol  iilidigi1s  bis3ibsM  3S13V5 
io  +ôI)  \  lb  sOiIidigils  belz)ibs-iq  svsrl  bluow  Iims1  12111  sib  nsilT  .sicia  bno3sa 
E1  o  +ôôI)  \(.*oôI)  lb  gnibnsqa  be13ibsiq  svsd  bluow  1irrwl  bno3sa  sib  bits  ins3i3q  0 
iIidii1e  bsI3ibsiq  easib  ibiw  s1imsl  rkss  ol  'Ii1idigils  anislqxs  nOiaaslgsi  egst2  laifi  ivO  .lns3isq 
.  233fl5151h1b 
sauz3sd  is*iow  niio'  sbul3xs  eW  .ieb1o  bits  4  bss  215)110w  01  elqmsa  sib  13h1231  eW 
dhlssrl  a'fsubivibni  its  ninuirnsjsb  ni  15311113  21  lnernf  tome  1001132  bits  grIi*Iow  nsswlsd  noihriiiaib  sib 
1itidigi1s  bsi3ibslq  1111w  eno-iol-sno  525513fl1  01  ji1idiils  151133S  beqxs  bluow  SW  sgs1evs  nO 
is)1,ow  'lo  noiis3fli3eqa  oiasd  iuo  iol  bssbnI  .1  luods  b  inSioiflso3  sgsla  laill  £  fIi12Sg3ue 
.(QOO.O)  VIQO  21  3fl513fft503  5g832  32111  sift  sldsT  lb  (4)  nlnulo3)  1ilidigils 
tqque  iodsl  aisslis  s3iLoq  bissibeM  11  asid  £  2815313  l1si3ne1oq  215)110W  riO  Ino  niwoI 
anoiaflsqxs  bis3ibeM  sib  nsmow  signia  iol  :auoivdo  Ion  ai  asid  audi  la  noiisiib  silT  .anoiabsb 
iierb  bits  asvlsamsrb  ioI  53fl5UJ2n1  nicisi  bits  isl1w  svsl  01  msdl  Zniwolls  d  tqqua  iodsl  be3ubni 
-tol  ssiis-warn  sbivoiq  03  lsloa  *flbhiow  s-Is  nemow  beiTism  emoa  Ii  lud  QQI  JiwoIsY)  neiblid3 
52S3  ns  iii  .ni*iow  qola  01  meill  soubni  sm  ssnsiuzni  3llduqlo  iitidslivs  sill  neil  [imsl  usd1 
ion  s-is  agnibnul  -iuo  Isdi  nu1asgua  asLsmsl  as  Ilsw  as  esism  rio  al3sIls  e3nslueni  rio13a  bnfl  sw 
sw  Isril  sito  ion  lud  how  s-wnñ  -tol  3iqol  rlt1ow  5  2!  airif  .sanoqa  1qqua  iodsl  sns  d  nsviib 
.isdft-iiil  lsbiano3 JU jgg 10 83 bCLCGIJI lu J3) 3CUCLSj 1!WG 2GLEG2 1LCU2 111 OGLILF 9uq C0AGL9C 0MCAGL MJj
10bCLCGUI ru J3 JuG l9jCGffb L91G jJ92 9[20 9JfGLJ prf 1101 pA 92 WflC (tLow 8? bCLCGUI
JJJG bL0p9pfl1A W MOLJCCL ! O4jGLGq IJ2RL9UCG 92 t9IIGU OAGL 1WG LLOW 8? bGLCGIJI !u
JGLC0LG OfIL C21W91C2 01. wcbLobeu2!LA10 OtLGL 11J2f1L9IICG UJSA pG wi22i1Gq
GXIGIJI W91 qic MOL1(GL2 MC 02GLAC 9!LG 1101 LCbLG2GUI9I!AG 04 MOLJCGL2 91 IJJG 4JLIJJ 92 9 M0JG
MOL1(GL-JCAGj I1J.0LW91!0U MJJGU MC C2IIW91G IPG bLop9pjA 1p91 IJJC ULUJ OGL2 !U21'1L9UCG 10 1G
MOL1(CL MJJO 12 anLAGAcq 1101 9J)0fl1 P!2 OL JJCL COMOLJ(GL2 2 911 9bbLoXIw91!ou MG 2!UJbJA fl2G we
2i1J!{C9IJ12J19LG 0 1019J cwbJoAGG2 A9JIIG jJJJJA flu1.oLuws1GIA MG jcuom oujh 9P0fl1 we
9P0fl1jpe jji.w9 M0JG },LG2fTw9pJA ijLW2 ponjq qecqe 10 2lob oeuu !u2nLJcc i 9
MC 9LC 9120 p9UJbGLC(J ph we1.9C1IjJ9I 2rn.AGA 0 MOLJCGL2 9CCnL91GjA C9bITILG2 LLJ1.OLW91IOU
2G1 0j A9LC 2flLAGA2
CACL oujh iiio Ae2 IjJGLC 9LC 1.GMCL W9U ouc-icuw 92 UJ9IJA MOLjCCL2 111 wGc91S92 9LC 111 wc1.fIJj
w2flL911CG uq MJJC1CL wecuibjohceC}JOZG 10 C COAGLGq 9GC9fl2C IjJC 2flbbjGWeUl2 Lc 2W9jJ 9uq
9 A9LICA O MOLjCbJ9CC PGIJGUI2 1.OL 9 211p29Uib}G 0 M0LjCGL2 ucJnqu MIJGWCL IJJC!L cwbJoAcL 0GL2
Iô3 EuJbloAce BCUC1ji 2rIbbIewcuIz 10 IIJC Cb2 JJJC2G 2nbbIcwCul2 C0!IGCICq IIJ0LUJ91!OU 90ff1
11 qoMif pi 0LCL 10 2Gb9L91C Wc CGCf2 GLG1.0LC MC IfILU 10 919 1.LOW wej9Ajgg uq ybLlj
MPGWCL MOL1(GL2 P9AG !11211L9I C0ACL9G 1101 MjJG1JGL IjJCA MCLG 0CLC C0AGL9G pin C02C 10 111111
9P0111 GUJbjOACL IU2flL9UCG 01.1.GL!U OIIL 9LCJJ Cb2 91 JJJC N9LCP 2flbbJGwCuf 921(2 oujh
1J2I1L9UCC 9uq weqCC20uo cwbJoAGC2 10 r91cGnb w12COACL9Cflu1.oLUTu91CtA MC C9UIJOI LC9LIJ
MG jU M!w weGU.GCI201. CCjC91q GI!!P!I1A ou weqec2ouo, cwbjoAcL2 10 O1.1.CL C9jfjJ
1 D%uttouUd
IU2IIL91JCG (1U!1 9uq MG qo 1101 M9Uj 10 C P!C(l ph WOACUJCIJI2 !1110 9uq 0(11 °1. 2CjJ001W
3'0L WG 2flbbIGWGlU 9uqi.ci qUIT
y4LCJ1 q MG tWOM !.PG\2G12 12o bI4OL .LP! EGq ° 21!P'1 GLGiK cOIULOI
P1 11J 2flbblGWGIJI MG JCUOM OUA MJJGqJGL fJJG M0LGL 12 bi.j OL Jf UWG MJJflG Iii 431G
G2IJJ9G2 2flG2 flJ 9fJ 04 LJ1G LGqflC01J ml MOLJCGL C0AGLG 12 COW!U WL0flJJ IOMGL WJCGflbL1G2
0J GqJC1q GII!P11!A 00 I3JG ccrib L9G OIJ PG!U 045LGq !U2flLCCJJJfl2JG
G21!W91G bbLox1wcjA GL0 W rpc 2SUJG t!WG JGLG 12 jLG suq 21P2flCJ[A 2UJJC1U GGC
GJ!!p!1!i 00 IpG qccI2ou iO OGL U2RLU MIJ!IG WG 2fsuq9Lq GLLOL 12 00CC V1U flJG bo1u
!u2nL91JC uq ipc bLopp!pA JJ9 MOLJCGL2 jccnb 1p!2 !IJ2PL9UCC JJJGLG 12 110 GC 0 cqCi•q
JJJC UCZJ tMO COjRUJU2 qTALqG JG COAGL9G LG2flj !1U0 [JC bLoppiItU 1J!u GUJbI0?GL2 OJGL
O JG G2I1WG MIIp fIG 9'LCp q91 O COf1L2G WITCJI 2W11GL qimi qJ M!1I fIG 2flbbJCwCIU
G1i1p1J11A !2 ph 2UJ9IIGL 10fIGV.'LCJ1 qw prig 0 fIG 29UJC 0LCL 0 w9IJwqc flJG 2IuqLq GOL
qJ!2 LC2fl1JJJC2G LC2flJ2 LC !U fIG LOIILLJJ COJIIWU 0 fIG JJG IIJC COGWCICIU 00 Gqicq
fIG 2nbbtGwdui q !2 2Wfl uq 11 COACL2 O1Jj? 1M0 )GL2 MG (12G fIG 21JIJ111 LCp qt fO C0UJU1J
2fCSJ 2!U!UC11f rnJ0I1I fIG GLLOL 12 dcqjc [9LC 22 MG!1 210CC fIG 2SWb1G 21G 1"
JOMGL2 fIG bLOp9p!J!fX 04 GWbJ0?CL C0ACL9G pA I bGLCGUMG bO!1U211112 LG2flJf 12 J9LG sIJq
MOLJCGL 1J92 G2}fJ !U2nL C0AGL2G E9CP JO bcLcGlUdc bowi !UCLG92G !U ysGqic91q Gflip!J!A
IuCLc221u fIG 2p9'LG o 0fl2L2 UJ9qG CJ!!pJG 0L Cqiciq LGflCC2 fIG bi.op2p!1!D ips
MOLICGL2 2LC GUGL9JJA IIJOLG J!JCGJA fO pc 04CLG C0AGLG 9IJ fO 2ccGbl p!2 COACL9G
C0AGL2G 12 C02GW JO G9CJJ C92G fIG COIULOJ2 JJ2AG fIG cxbGCfOq 2!U2 N9IG2 MPUC2 2uq J!ll-fWG
jpG 1JGX 1M0 COJflIJJU2 j}IGU 2Gb9L2fO C0AGL9G !IUO MJJGfICL JGIW JII2IIL2UCC 12 0IGLC 9uq JI4JGIjICL
Df4 111 fIG UL21 COIIIWIf MG LGbOLf fIG LG2IIJI 0t C0AGL9G fJL0(1J 211 GwbJOAwGuf-p32Gq boj!c?v
1JG91W !II2ITL2IJCGJJIG UL2f fJJLGG COJflWII2 LGbOL (JIG LG2flII2 tOL (JIG Jgg JI 2flbb1GWU
L9P1GbLG2GIJ2 Ga!w22 oI. 'PG GUG O!G Gl!!p!!!(A 00 ojGL!u 9uq jcGr1b o
pc C2bUILGq 10 (JIG AG2L qnuJuJG2 wcjnqcq 111 (JIG LGLG22!0U.onsiuani  lo  gnh8llo  13olqms  beub31  ion 
thsg\Z  NX 
sm  ii  e3as313ni  1ilidigii3  bis3ib3M  as  iom  sivoz  3nib3b  0)  niaoo113  315  z33o1qm3  11 
nl2S313nj  d  ai  aid)  ob  01  zw  lsiuisn  3n0  .oa  ob  01  m3th  gnis1iIo3l13  315  a13o1qm3  ausd  3d 
Juods  bisq  1oiqm3  163iq1  3(11  IQQ1  a!  .a1iow  id  bizq  amuim3lq  nsiuath  11)1581110  315112  3111 
U.ain3bnsq3b  io1  aiaoo  lznoiiibbs  r1)  b  innq  Oô  fljods  1no  iud  muim31q  8inia  s  lo  1n8313q  à8 
3ruie  1131sM  3111  a13o1qm3  d  iol  b1sq  muim3lq  3(1)10  515112  3111  afloqei  3V1IJ2  ID  13thi311  311(1W 
gnomA  .3i10q  33n51u2n1  d)  lo  1203  &li  1o  3noa  io  rizq  11s  lol  sq  213oiqm8  r1i3r1w  Aas  a3ob 
)n3318q  Q?  mIJim5lq  th  lo  liz  azq  13oIqm3  113111  isd)  hoqsl  )113313q  ÔF.  8311S1Uarll  (111w  213*10w 
azq  l3olqm3  8th  15th  tloq3l  innsq  bnz  jrtuim3lq  3(11  10  31(102  asq  l8o1qm3  3113  35th  rIoq3l 
.muirn3lq  3111  lo  3(1011 
lo  anrnuioo  381(1)  iznfI  8(11  ti1idigil3  bis3ib3M  01  abnoqasr  gahiula  1203  won  81111fl5X3  oT 
1203  sth  10  311011  10  iisq  jIs  o1  a'zq  13oiqm3  as  isrL)  1ilidsdoiq  3113  iol  2nOi223131  insaeiq  31(1ST 
1111E811  iliiw  320th  leul  10(1  213*1oW  Hz  iol  b31sm1123  315  2flOL228131  3(11'  .33f151u2rn  (1)153(1  lo 
£  as  ;b313vo3  213*10w  lo  i3dmin  th  ni  3nsdz)  th  moil  asid  1101)33132  biovs  01  lsblO  lii  ns1ijani 
edT  .()  nrnulo3  ni  3S13V03  13*10W  (II  qoib  d)  eIzup8  1n3i31113o3  851(11  erIi  lo  mua  8111  3Iiii 
21203  8th  lo  snon  o  Hz  iol  'sq  a18oiqm3  isdl  3iIidsdoiq  3(11  ru  noibub1  ins3ilingia  £  wocfa  a1iu 
lud  a11s1  sxisiuani  lo  1203  3(1)  lo  31(102  iol  sq  aieo1qrris  isth  3i1idsdoiq  silT  .nswani  thLs3d  lo 
11dgi1a  1no 
au  iob  sldiaaoqmi  ii  23)LSm  11if1S113  21  3513V03  rlliw  213*10W  lo  isdmun  3f11  lsth  )3S1  3111' 
V  bisq  130Iqm3  3513VS  3d)  s3nsmA  lo  noi)zi3oaaA  33n51U2111  111153H  3113  0)  3nib1o33A 
3d)  nibIei  3iloq  3Ini2  z  231(111  aiaoo  3iioq  siim&1  1s3iqi  A  .mIJimslq  siims1  s  b  )n3313q 
.sizmi)as  1nsmsq  isniizm  irIs3lsq  O iti  II  .e&ii3iq  in5msq  113111  b8gnEr(3  3vE11  1soIqm3  Lwbivibni  wod  iuam  Ieviiinib  oi 
9111  to  Its  iol  btsq  18oIqm3  32011w  218)110w  moil  11iiri8  aimo3  818w  28161  qu8)1sJ  111  8111133b 
os  nui1ir12  '131EfIoi11oqo1q2ib  sd  bluow  213'otqm8  ninism81  3111  (13(13  81qm6X3  io't  mUim31q 
ioI  gni%6q  a13o1qm8  f1Oft1E  s(13111n8  i3w  3fi13VO3  ni  3111135b  cfi  II  .muim8iq  810(1w  8(13  nisq 
3111(13  3(13  gn1'sq  sioIqrns  'to  o  flirts  £  3d  bluow  313(11  33flE1U2fl1  'to  3203  3113  'to  amos  1no 
.muim3lq 
muims'iq  11  ill  3(13  gnnq  moi't  niflui1s  316  s13o1qm9  didw  01  3n33x3  8113  223226  n&  3W 
33n32ds  3rIi  ni  1grjj  rnUZsS  ol  Isiuisn  sms  ii  siFI  .snoilqmusa6  Ialoiv&13d  3IdsnoeE3l  owl  l3brw 
hut  r1i  s'sq  13o1qm3  320(1W  213)110W  320(13  'to  W3't  (13V  (1116112-1203  'to  81LJI3U1i2  3(13  03  25gnsr13  'to 
quoi  21111  ni  nOibub8l  8113  'to  Its  rroiiqmiJ226  iib  13bnU  .sivo  qoib  bluow  33fl81u2fl1  'to  3203 
36ln8313q  01  (13V3  iol  lBrhi  1qmi  S3lErnilS3  iuo  2i  16dT  .loivSrI3d  13oIqm3  (11  23(16d3  23n8251q31 
V.0  s  si  313th  bi63ib8M  io't  3Ldiif8  3bsm  z8luiibnsqx3  1ims't  'to  8wde  9113  (Ii  826313fli  iflioq 
.nwsni  'to  21203  3(11  'to  Its  szq  hhiw  z1oIqm3  36111  booctiEAiI  3di  ni  noil3ub3l  lnioq  8g61n3313q 
equoig  1Ii  iol  11supe  b8nu133b  8vsrl  bluow  3E13VO3  isdi  3d  bluow  noilqmusss  vimv'ieno  iom  A 
1  tul  3r1i  sq  arrilil  to  3n3313q  ô  znie  ss  sidi  nI  .ioivsibd  13oIqm3  111  28nsf13  'to  33n32d6  3(11 
bluow  sivo  ni  noii3LJb3l  3(13  'to  1n3313q  isiti  13ib31q  bluow  w  3gs13vs  no  ans1usni  'to  3203 
sudT  .3n1133b  Isloi  3113  'to  3n8313q  0ô  zsw  quoig  sirti  ni  n0i13ub31  3(11  j361  ni  .quoig  sicli  ffOffi5  3d 
to  21203  3111  'to  Its  gnisq  s13oIqm3  to  316112  3111  ni  noil3uJb3l  b3iEmils3  ns  si  313(13  3263  thIl  ni  fl8V3 
.s38o1qm8  113113  lo't  331181U2ni 
iiIidii15  illiw  b  iosas  sisi  qUS)1SI  iii  noii3iib8l  3dt  nisIqx3  31o1313111  'sm  snibniI  ss3dT 
13o1qm3  no  smb  l8nsq  luortliw  13V8WO11  I8Viiiflft8b  b813Wans  3d  30Jul63  noiis8lJp  zidT  .2326313(11 
3113(16(11  3buiirlgsm  flu  13g181  zi  (1  I 
.  -)  31(1ST  ni  3E18VO3  (11  8ffL138b  8th  32(1633(1  8(111  21  sir1T 
.(8O.-)  muimiq  8(11  to  us  io't  bisq  15o1qm3  82011w  213)110W  fli  noii3ub8l .3B13vO3  18o1qm3  3rn138b  bn  iq&  oriw  aorii  nom  I3v03  s3risiuni  bns  anoiludhJno3 
twto  oW1  M  ik  1N% 
noi1z31  IsililEn  £  21n3bfl3q3b  Is  znoinsqx  3rfi  d  31diif3  3bsm  elqoeq  3111  lo  iom  33ni 
iol  niiini  gnrniJrnsm  8lirtw  1no  zln3bn3q3b  3tdigib  lo  813VO3  qoib  ol  3d  vzm  aihow  iol 
flik  in  z  3d  bluoth  I3cft  313V03  ni  1I1  Hri3vo  sill  1111w  *noLs  nsrli  nsqqrl  2i,b  II  .sv1amsdJ 
113u2  i  313th  13tht1w  nimsx  n  8W  .21how  gnome  B13vO3  lfiubivibni  01  '(imt  molt 
21  13)110W  £  19113811W  SiS3ibfli  Ion  sob  SV1U2  rft  sIiilW  2D  113-tEM  sill  molt  £1b  niw  2noqasi 
olni  281311oq  sbivib  sW  .v.zifoq  'is*iow  5th  d  b513v03  al  oriw  si&ibni  asob  ii  sisvoa  b3111O 
sw  sa  rbis  nI  .aJn3bn3qsb  istho  smoa  vo  oals  i&U  aoth  bitE  1no  3E18vO3  fubivibni 
sno  aiiiT  .alnsbcIsq3b  nE  fffl5VO3  ion  ac  33flEt1J2ffl  b3bivo1q-1so1qm3  luoriliw  aishow  lnuo3 
.SgE13v03  rijiw  ahow  no  1no  gni1qma  molt  acid  'nE  2biovE  nisgz 
E  io  seuoqa  b1o-iss  -i  £  ic1ii  iliiw  5E  ISVO  2lstIOW  31Sm  bstTlEm  no  2LJ301  3W 
;sis  ocfw  ain3bnsqsb  sv&(  rfi  tud  Idigi1s  zv1samdi  30cr  e  eis)1iow  slain  silT  .(rt)od  -to)  bliib 
3d  bluork  ii  3s13vO3  1aubivibni  q)1  bits  8Et3vO3  in3bnsqsb  qoib  01  ai  noiabsb  eth  Ii  51oi813rii 
iiiti  mo-ti  3S13VO3  ifiiw  saorii  to  1n3315q  8  1no  quoig  aiili  nomA  .noiisluqoq  ith  cr1  bsiicrnno3 
.8E13VO3  Isirbivibni  svsil  1eolqm3 
sill  lo  hA  .3i10q  at,s*iOW  sill  d  b813V03  21  oilw  gfIinIslqx3  2n012231391  atIoqel  sldsT 
12111  3111'  .bsrIoq8l  ion  815  iud  noia2sisi  silt  cr1  bsbubni  sis  sldsT  moi1  esldshsv  insbnsqsbrn 
1351  iii  21  sisilT  .noiisluqoqdua  zith  ioi  sldsT  lo  (*)  nmu!o3  molt  fl0i228131  sill  asls3ilqel  nmulo3 
saUoq2  2'SflO  218V03  3i1Oq  Sill  isilisdw  luods  anOiiasup  bsltsisb  siom  2)125  S(1L6U335  (3V1L12  S11T 
iiisbnsqsb  no  211301  sW  .eisdbo  bits  b1oclsauoi1  sift  to  ebialuo  fl3lblifl3  bLorl3woil  3111  ill  n3lblid3 
nsswisd  sisitnsisThb  01  1ihids  eth  ais)1iow  isilo  ion  ob  asbiloq  laom  83f112  Isl3nsg  Eli  9E15VO3 
bIuf3  bits  lswoqa  -tot  lsisisqsa  wolsd  anoiaas1s1  sth  sismiizs  SW  11311W  bssbnI  .alnSbn8qsb 
.insbnsqsb  'ens  io1  21111231  sift  01  islimta  visv  315  aquoig  iliod  oI  21111291  8111  8E13V03 8th  ii  h  3rnoq  3g1n3313q  01  s  :quo1  icIi  no  3iIoq  bisib8M  lo  i311  gnoi  isriw3mo2  £ 
cii  noii3ub3l  Iniog  rJneziieq  V.  I  £  Oi  2b81  biz3ib3M  iol  3!digil8  izo  IE3ib3m  'Iims1  lo  noi3sñ 
.33rm1u2n1  d  bi3voo  gni3d  1o  1iIidEdo1q  8th 
iol  3i3VO3  Isubivibni  cii  assini  8ldsi  £  i  513th  work  nmu1o3  owl  3x3n  8th  aA 
313VO3  I  Iivo  sib  ncdi  isgisl  21  ibidw  SgVO3  3n3bnsqsb  cii  qob  £  d  bsci3ism  zi  rbidw  ihow 
saouii  io1  lls3fli35qs  313VO3  lo  sqi  sill  woml  ion  ob  ew  lsth  nsvit)  .(1)  nmulo3  in  noiiaubi 
Iaubivibni  oi  Iim1  moil  flick  lsri  8th  nisli&  iol  i&tni  ionci  w  ,gB1,o3  qoib  idi  21s*iow 
3lEm  £  fl12  bns  jlEm2  'l8viiI31  i  noi1iIuqoq  21d3  cii  33Z13V03  lEubivibifi  rii  isvswoH  .sgisvo3 
bi&ibeM  ol  52flO231  cii  gsivo  qoib  03  3v13r133n1  on  3vEcl  bhiow  3i3VO3  lsubivibni  illiw 
'C1imsI  diiw  odi  moil  gaimo3  'CIs.Ii1  i  sg19VO3  cii  sisb  Ilsisvo  3113  lo  torn  anoiarLzqx 
qoib  ociw  ris*iow  lo  insoisq  V.1  sill  ol  noijibb  cii  lth  'Clqrni  233zmu128  343  323  izth  ci!  .asi3iloq 
bris  sin3bnsq3b  ii3cIi  gciiqqoib  31E  ishow  lo  insnsq  V.0  isdbonE  naiueni  b3bivoiq-13'Colqm3  li3rIj 
.231311oq  lsubivibni  01  gniflucis 
3B15V3  bis3ib3M  iol  gnibn3qa  IE3ib3m  'CIim1  10  '1ilidigit3  sili  cii  32.B3i3ffl  suclT 
3i3V03  cii  fIoii3Ub3l  thiT  .sgi3vo3  snsiuni  ishow  lo  'Clilidsdolq  sib  213W01  'CIiflS3iltflgi2 
bsai3ni  01  snoqssi  S  sd  Id  clgnoiffls  anoith8b  qusA&J  itiow  moil  'C131o2  82116  01  asqqs 
sgs1,v'o3  33ci61112n1  gniqqoib  cliod  'Cd  g11113631  516  215*10W  fiothbbs  cii  .gnhsck  32(x)  1s'oIqm3 
.'Cino  einsbn3qsb  ilsib  lo  sgsisvO3  gnursnimils  'd  bits  1siiins 
Iatnii  iuobwo,D  IaioT  :V 
.sbunngsrci  Isiol  ai  sismiis  ol  inulsi  won  sw  1uobwoi3  lo  2531u02  5113  bsnurnsxs  gciivsH 
2rrrisi  cii  ei  esfls  bIs3ibsM  lo  noiis3fli3sqz  slsnqolqqs  i2om  843  , 
bsworle  f10i3332  auoivsiq  341  sA 
:as  ()  noalsups  816m112331  wth  sW  .sliIidigiLs  'CIimSl  lo +  si12  Z  +  1OOMU  +  ?X  ÷  1isUoU  R3HTO  +  1islloU  MWO  =  1VOD  (') 
+  i3mu1J 
bus  izUoU  4WO  .sE13vo3  8Z)1151112n1  SiEvilq  10  bi&ibsM  iol  iolsoibni  ns  niss  21  1VOD 
rtzmow  o  bfirb  Isubivibrii  sth  01  &dsiudiins  315112  s11i  01111  eislloU  U1H  iilqz  15IIoU  $13HTO 
bnsqsb  01  SiV03  &.nslu2rIi  woll  3W  .2lsdmsrn  ',1imth  isrllo  I1  oi  sidsiudims  515112  rt1  bns 
l3nil2ib  gniism  isnilloo  tsrlwsrno2  SIB  s1dzrisv  owl  sa3riT  .21013th  owl  828th  no  11n31sl1ib 
owl  srü  enidrno3  sw  Ii  231ua81  3m52  srfi  t52bs1q  laomls  ls  sw  lud  ;rlu3fIhb  2133118  sf11  10  noilsmii23 
ni  bslon  210111103  oidqslgom3b  lo  i  f1i  21  X  .ei11ob  1ims1  b  SlU2SSffl  Idol  5110  olni  2SlU2SSffl 
2flOi228,51  3111  nId  33110  .210111103  DOMELU  lo  is  Ilul  srli  sbuI3ni  sw  sldsT  111  A  8€  sldsT 
.2sldsnsv  Idlnsmlni2ni  as  bsismilas  SiB 
lo  is  121fl  sdi)  nslblid3  iol  b81115231q  815  l1us$I  lo  2slsmil2s  2ln3iq  F  sldsT 
isa  biirft  srlj)  11ubs  ,scfto  bns  (anmu1o3  lo  182  brioe  sf1i)  ss  nnd-bJi±  lo  nsmow  e(anmulo3 
bsirnJo33s  aisilob  UIH  lo  315(12  5th  (10  2111513111503  eth  Ino  rioqsi  SW  ii3iIqmxa  ioI  .(anmulo3  lo 
.n&iio  c1  bns  lEsasrio  d  idl 
135115  11nd3i1inia  ii1idigi1s  13(110  bns  nwo  thod  tsdl  (1qmi  aslsrnhlas  stD  cisib1iib  ioI 
3513V03  (tWO  01  sldsltidtifls  is11ob  1im1  (ii  928813111  inioq  ssir13318q  01  A  .5B13V03  531151U211i 
3sifl331sq  I158n  d  S311S1LJ211I  sldvnq  aiswol  bas  ainioq  sgsins3lsq  d  3g815v03  bis3ibsM  23251 
nsdl  83513V03  bi&ibeM  110  138113  i3nOii€  IISVS  118  2811  aisdmsrn  1iff1B1  131110  lo  ii1idigi1EL  .alnioq 
.5gs13V03  s.tsviiq  (10  133T13  13(S5W  £  3id  1fsasno  01  sldsiudnfls  isIIob  lo  918112  siLl 
lzilnsioq  nwo  a'rismow  sth  lo  ts11s  llEma  iev  s  21  813111  sgs  nhs8d-bJiI13  lo  nmow  ioL 
bnoqesi  esob  8Bi8vO3  bis3ibsM  .t  sicisT  (111w  111812121103  21  1131(1w  bi83ibsM  lo  3q15381  no  8813V03 
sill  ni  .1SLI0W  'ismhq  sth  moil  noirnmiolni  dol  3iuqmi  SW  1s*iow  £  Ion  ai  Isubivibni  sth  1I 
.1ims1  sth  1o  bssrl  $111  iol  aIoflno3  dol  s2u  sw  213i10W  siqillum  lo  3283 8 
no  333113  leglEl  £  3vsc1  n1Iob  nwo  niEg  nO  .l3v3wod  adm3m  Iims1  i&Iio  b  li1idigi13  01 
bia3ib5M  Jirns1  bl3ni  ziIubB  i11io  iol  11&iF1  .ristlob  1imE1  ob  nsuli  3l3VO3  3iEmq 
.3gevo3  83fl8lUfli  viiq  ni  2noiiubi  03  ths1  v)ilidigi!8 
no  'Ignoi1  abn3q3b  8E13VO3  bis3ib8M  sg  gnilE3d-bIirk  10  n&now  brI6  n3lb11113  diod  iol 
.griibnit  21(11  ioI  2noii&1qx3  Isiln3ioq  owl  1E  3dT  .s1imE1  3113  lo  el3dm3m  i3dio  to  iilidigil3 
1no  lzril  02  smgi12  as  r13u2  biE3ib3M  flu  gni1Ioin  to  21o  b8xiI  IsiirIsidu2  3d  sm  313111  321H 
hs1irni  .lfoln3  ',1im61  rfi  ob  lob  Jim1  1ioi  10  313V03  3118311  ngi2  21  313111  11311w 
31E  3Iqo3q  3lom  (1311w  ;Lia  ai  Iims1  oth  ni  311031(102  Iirnu  biE3ib9M  101  qu  ng1  ion  sm  2lsubivibni 
3d  sm  gnibnfl  2illi  13vi1Bn13i1A  .2328313(11  1312  i  fl02l3  31d1g113  3(10  18111  b0oih131i1  3113  3ldigi13 
biB3ib3M  d  b313vo3  318  113lblif!3  31001  (1811W  .3VOdB  b3w32ib  rü  ni  asid  gnrnoq3l  3111  03  3Ub 
nsiblt  113  Ifs  noqi  sm  ainisq  iO  .113w  as  bis3ib3M  'd  b513v03  a3VI3amSIll  110q3l  Sm  213111001 
328313(11  bis3ib8M  3111  3283  ith  cu  .315  fI3lbIifI3  30102  '!no  Ii  f13V3  bis3ib3M  d  b513fo3  28 
.325313fl  bis3ib3M  Isuizs  8th  lo  1n3m31832l3vo  £  3d  bIuo3  suugfl  aisilob  1ims1  3113  gniw  b31s1u3ts3 
luobwol3  lo  inuorns  IsIol  3113  315011123  01  23111311  noilsluqoq  olni  21111231  323111  r13Vfl03  1153  3W 
3(13  2r1oq31  WO,  32111  8(11  aA  .wol3d  nwoila  515  02  gniob  lo  211u231  3riT  .282531301  iiEidigil3  01  3IJb 
33513V03  bis3ib3M  b3253l3n1  n3dm3m  '1imsI  13(110  bris  bIid3  cfi  thod  10  IifidigiJ5  iD  ni  92831301 
.l3v3wod  noi1Iim  V.0  iuods  al  335l3V03  3isvnq  ni  3111133!)  3111'  .2flO213  noillim  .1  'd  1131b11113  lo 
ni  noibubi  £  Jud  noi11im  8.0  lo  325313(11  bIs3ib8M  S  aj  313(11  335  gnns3d-b11113  lo  fl3fflOw  io1 
111  noii3ubsl  3(13  b  iaom  isdi  8v0d5  gnibnil  1110  iliiw  1f1312i21103  315  21(1313111303  3a3di  18111  31OM 
n11i  1311351  a1n3.bn3q3b  113111  bns  a3vbam8di  diod  gniqqolb  213t10W  moil  232115  33513V03  3lsvilq 
13I1sma  315  rbMw  ?JIub.s  131130  o1  2311913111803  111  b31flsu  a!  arilT  .'1no  ain3bn8q3b  113113  gn!qqolb 
.1181bli113  bns  338  gnhs3d-blid3  lo  (13010W  iol  a1n3i3iTt3o3  3111  as  3b1ningsm  31(152  3(13  to  lud 
:sgsl3vo3  3lsvnq  nI  (10113111)313(13  3iSiel3bfiu  01211  b531  501  13311310  3'(3  30152  21(11  noiiibba  nI° 
(5ffl  '1imsI  3(11  a3as813ni  ii1idigi13  bis3iboM  01  8ub  b3qqolb  n30d  3v5(1  aln3bn3q3b  31311w  a3ihmsl  111 
IEIOI  &fi  lo  1n3m9,tsial3brnJ  l911flu1  £  03  bs3f  bluow  zlrIT  .b313vo3  515  al3dm3m  Is  isdi  1loq3l  hue 
.afloiaflEqx3  bisibM  lo  133113  iuo  gnibwola xol  iuobwol3  911J  213voIJiq2  Jinm1-nif1iiw  iol  futnuO33B  U3V3  ;Jnuoms  mse  di  lo  gsivo  3vhq 
1211t  ,uo  wrfT  .nollhim  .0  d  2f  Isl  2i1ub8  l5flio  lo  gsivo  1IEniL  .innq  001  i  quoig  2itir 
.insq  .V  21  2noi2n6qx  biB3ib8M  erli  moil  luobwol3  1&tol  f1I  lo  3lBm1l2 
3gsl3voD  n81u2nI  no  2noi2rt6qx3  bi63ib3M  lo  t113 
(2noiilim)  gaievoD  ni  gnM1D 
3IEVfl  bIS3ibM  :10  gsievoD 
nibIi4D 
8.0-  8.0  4'4-eI  nemoW 
allubA  1ffJO 
V.1-  IBIoT 
(4V-) 
Q0  n3moW  lo  3g6i3voD  li3tlqmI 
n3lbIirO  lo  I3voD  lL3itqmI 
V.1-  1loT  (  V.t-) 
.V  s!dsT  ni  2316m!125  no  b328fl 
3lrIi  cfi  'to  elEmiJaibnu  ff8  21  3283i3fl1  6,9VO3  2ifIl  1v3wor1  jil  noil3e  iii  bion  eA 
13rIts$I  .nmow  01  3E1VO3  WoIJnulfIo3  vig  o*  t%t  1lbi1qx  affoi2nsqx,  bifi3ibM  c1T  .8e13ni 
.232fl5qX  302  iot  1no  lud  b13vo3  is  nmow  --  "S13vO3  !znoilibno3"  'to  miol  8  b31z13  11 
lioqi  odw  lud  nngiq  'to  1n3v3  ffl  ni  biE3ib3M  ioI  3IdigiI3  818  orlw  nemow  11ua31  z  aA 
.33613Vo3  fl8iueni  (I8noilibno3)  Isirisq  3ffl02  3v811  '(lIBUlOB  b8luaninu  3d  01  28v132m3111 
i1i  ibod  gni1Bmi1  a1iup3i  ii  usd  11u3i11ib  i  gisvo  Isnoilibnoz  airli  ioI  gnilnuo33A 
23v132m8111  11sv8  bluow  nmow  b3lu2ninu  18111  boodiI3AiI  r1i  bns  1no  3E13V03  3flSfl3i  'to  3u18V 
2noi2nsqx3  bis3ibsM  cr11  'to  231bu12  3283  moil  83n3biv  .1nsn3,q  mwd  rft  ii  38i3VO3  zirfi  'to 
bnul  ol  liIidigi13  21111  'to  8g6ln6vbs  Iool  3!diiI3  8bzm  313w  ofiw  nmow  w31  O3V  18111  2I23gU2 20 11391 144416JJO2b!494c9u u tpcw rib 4OL cq4c94q !1 M144 4UCL6926 4102b419J LC!WPriL2GUJGIJI
644,01.12 9L6 bOlCUflSJ4A bLOJL9p4C PGC9fl2G nuu2r1Lcq uqAqfv9j2 b9A oiiA 2111944 24J9LG 04,441641. P!H
CnLI1C 9IIq QLII4)cL (f) 911q L)bGL Cl 94' (JØ) 4,01. IJILIJIGL q42cr1224o11 JJJ626 4102b4494
9W0111U2 10 (4W44flOUC434JqLCU (ooW!IIIOUX 4f bCLCGUI)'
QJ!!pJc 4,01. AGq4c94q COAGL9G 1.026 pA oauJ44J4oif70 14191 4436 6011(444401191 C0AGL9G 401. 44347 LOf1b
2bGuq4u 4,01. cpqqLu ! 4,OL pO2bgsJ? G4MCCU 911(4 IÔ 4436 UflWGL 04, nUIIJ2flLGq CjJ4jqLGU
20 14194 14JGA JJ9AG 6015(444401191 C0AGL9C 4,01. 443641. 4302b419J 2bCuq4IJ 0 9ACL9C 44 bGLCCUI 04,
994U 4JOMGACL M43CU 411626 C43!4LCU SbbC9L 111 tpc pO2b419J qjcA urnA pc 2!ucq rib 4,01.q4c91q1
91.6 1504 9A9J4J1J 4JJ6W26JA62 04,4416 11J21IL9UCC 4,01. 4416 brlLbo2c 04, LIJC!L bLIw9I.A uJcq4c9JLG ouc
641! lqLcw JJJC 4,9C1 14391 W626 C4144qL6u 91.6 1101 coutiurioriajA COAGLC(4 pA 2flC212 14191 pcA
1 4416 29UJG A641J 4I4Gq4c91q 9420 bLoJ4qc2 9 4,OLIIJ 04, couq4nousj C0ACL9G 4OL 20W6 flU 1112(11.6(4
cdntA9JGut 04,wIjflOu bcobjc ( w44440u xbctccui)
COACL9C 4OL bL61J91JCA-LCJ94Cq 26LA4C67JJJGLC4,OLC 1416 SUJOfIUI 04 COU!44OU9J C0ACL9G 42 WC
jg uq j39Uq9qqlflou91 3 UJIflIOU rru4u2rILcq MOWCIJ MCLC W9qC CJ1!pJC 4,OL y46q1c9!q
C0A6L9Q 9UL1r19JJA 01. b6Lc6114 04 91JJJfl9J 43694143 2b6uqIu 4,OL MOUJCU 04 cjJ4Jq-pc9Liu BCIMCCU
jj bci.CciU 04, J44 Ac9L ojq MOIJJCU 91.6 bLCu9u1 411 9UA 4AGU Ac91 13142 !2 9pOflt 04, GXbCClCq
JU T8f 4436 JJO2bU9J 21591.6 04 bL6u9ucA 60212 M92 9bbLOXiW91CJA 3Qg0 2411CC 9bbLOxIw9IG1A
4q6q4c91q 01. 10 1416 6X46U1 11391 1416 Gq4C9iq b9Awcu4 (4062 1101 !WbLoAG 1)16 C9L6 I4JCA L6C64A6
OAG1.2W46 C0L14474101591 C0ACL9C tO 1436 GX4CIJ4 41191 1101 944 04, W626 flhJ4U2flLcCJ MOWCU C1 241JCq rib 4,OL
GXbCClCq jJO2b449) cxbcuq4lriLG2 4,01. bLCUS1JCA 41J91 911 nu4IJ2nLcq MOUJCU MOfl3 LCC64ACJJJ42 M444
1416 bLoL9ur41 C 4436L64,OLC bLoxA 4,01. 1416 A94IIC 04 W!Z couq4lIoiJsJ C0ACL9C 92 1136 (403491.2 04
2b6C494 qCb911uJGu12 01. COUIL9CIC(4 M!4'4J Oril2lqc b9U4C2 6Xb1!C4I1A 4° 2!U rib 44Cqlc94q GJ!!ptC7 4,01.
6151.0146(4 411 6q4c9jq pA po2b41942 94 4436 P1116 04,141611. q6JiACL) 415 49C4 UJ9UA JJO2b44932 439A6 264 rib
bLGu94 C9LC 26LA4C67 K91IJ6L qnG bCLJJ9b2 10 booL 4LJ4,OLW9I4OU 90fl1 C344p4344X 111021 MOWGU MCLG
30d  b,3vo3  'I1snoLiibno3  is  oiLw  anoaiq  (Is3iiailsia)  noillim  E.  I  gnifluai  3dr  nibbA 
E  1o  8ZS8Dffl  8513VO3  3V1333T13  its  or  absI  3as1oni  851803  3381ib  noillim  €.  ti  ol  bIsoibsM 
Ill  821I  8(13  b  3g51n3313q  £  as  3S13V03  3isvnq  (11  nOii3Ub5I  3111  ismiia  airtl  1111W  .eIqo3q  rtoilfim 
is  b1sibeM  lo  iuobwoi3  33n  8th  315mi123  310131  Ii  3W  .in&nsq  V  zi  3gsi3V03  biszib3M  3v1133113 
.3as31)ni  3513VO3  lo  3n3313q  V  bits  VI  nwid 
di  lo  laom  35(11  1aggua  cn  ob  'th  iuobwol3  1si3ns1dua  3aggua  2335m  323  IUO  311(1W 
3vilsb$(  .luobwol3  bis3ibeM  lo  us33d  21  bohq  aidi  13V0  3Si5VO3  s,nsweni  sisvhq  ni  noijzwb3l 
rioai3q  noillim  Q.  s  asw  i3th  V8I  iii  33f151112it  di1sf1  3isvhq  thiw  noiisluqoq  rb  10  1n3313q  8th 
.iuo  gnibwol3  or  ub  esw  1n331sq  VI  iuocla  noii3ub5i  a111  10  'd  3E13vO3  sisvhq  (H  3fl1133b 
jtoiisluqoq  3(11  lo  xim  ir1qs1gom3b  3(11  flI  agnsb  a1o13s1  3imono33ol3sm  01  3ub  21  l3bnismei  311T 
.'ii2oi3n3  bic3ib3M  03  bis1inu  iOiVBfI3d  i30!qm3  (H  23fl&13  io 
anoi2lJbnoD  :1W 
iftLssH  iol  'iiIidills  103332  3ilduq  ni  232&313n1  1iinadu  b8228n11w  arf  3bs33b  iasq  sifT 
bits  V8QI  n33v118d  3n3313q  O  d  3201  bisib8M  3V13331  (153  oifw  f181bli143  lo  3n3318q  311T  .nsiuni 
.b9lduob  nsth  iom  rnsnsiq  315  3th  ii  bis3ib8M  iol  31dif  13  nmow  lo  in313q  ,1i  bits  QQI 
9(IT  .81q03q  noillim  E  Juods  d  --  5S13VO3  bIs3ib3M  b825813ni  11si1nsiadua  anolansqx3  323(IT 
132110  3331ib  £  asw  819th  b8es313r1i  iiIidigi13  bis3ib3M  A  .13v9wo11  33i1q  £  is  8(1103  bib  arioiansqx3 
3518VO3  bis3ib3M  8113  1o  aieiisup-seicli  or  11511-3110  lo  i3blo  5(13  no  3gsi3to3  33fl51U2fl1  slsviiq  ni 
fiWO  113(11  qoib  03  nibi33b  aihow  moil  853  1V1  3518VO3  3isvflq  (Ii  flOil3Ub5I  ii11'  .32B813(11 
01  2no12138b  miii  ilguoidi  nsrli  idisi  ain8bneq3b  lo  3Bi3V03  hEtu3insq  bits  33513v'o3  S3flBiU2fl 
.33(tSiU2fli  ginisllo  qola 
328th  lo  3111  '1no  iqsq  aiili  ni  b3i3bianoa  3v5s1  3W  lsth  18V3WO11  ion  ol  lnstloqmi  al  ii uiJw1  ft3ifIw  füIs3rI  rnsfloqmi  3vsri  o2I  sm  noiznsqx  1ot3  311  duq  njfl  .23nsrf3  3iIoq 
318w  n3lbIirI3  iol  ssszni  ii1idiiI8  bis3ibeM  isift  bnFt  (QQ1)  I3diriE)  bits  3inuD  .io3  3a3f11 
rIi1sd  38f1T  .2in8m3vrnqmi  1ffl53d  bits  noiisxiliiu  3153  16311)3(11  iii  a326313n1  rliiw  beisi3o2zs 
.23nscb  1ilidigi13  lo  3S3i113  3111  WI1ISUISV3  (Ii  111U0335  03111  113A51  3d  bluocl2  3n3m3vo1qmi 
3311511J2111  3itduq  lo  niE3b  3113  111  nsbiug  3iit02  3bivoiq  sm  .t1uii  ujo  lls13rI  3loM 
r11i3  313W  alsubivibni  d31311w  511Ji3Lni2  y1snoi2u13x3  its  bsrl  anoi2nBqx3  bisib3M  3dT  .3i1oq 
3111  ,ibi2dM2  oi  3d  bluow  3viisnlsiIs  nA  .Ils  is  31diil3  ion  io  3nsiuni  3iIduq  1o1  31  di113  131f3n3 
ibiadu2  dir1  i1o  15,13  1se  nibi12  £  ciiiw  31qo3q  3(1103111  wol  116  lo  srbiuq  nsiuni  3isvhq 
3bivolq  bfuow  rl3J3olqqs  ii1T  .ii  3mo3111  s  nu133b  113111w  iud  2t1O213  31(103  wol  V3V  101 
lo  qi  213E  noitioiaib  2231  33ubn1  bluow  lud  gnsi  3mo3ni  ff8v1  s  ni  3noç13V3  01  aibiedu2 
.33ns1lJ2f1J 
isvhq  232o1  Isubivibni  its  11311w  nvli3d  boqmi  3d  bluo3  boil3q  nu1izw  s  'L3viisrn3i1A 
moil  b3bubx3  3d  bluo3  2lsubivibni  o  bis3iboM  iol  3Idigil3  emo3,d  r1J  11311w  bns  3S13VO3 
iiigim  323(1110  f13s3  .3g613vo3  3isvq  3f1i133b  lud  b31311o  515  '31Li  Ii  (131i1n3  3S13VO3  bis3ib3M 
3i1oq  10  23q'3  1i  gnnolqx3  .3fl51u21t1  3ilduq  01  elsvhq  moil  s1i2z3  3VO  01  it1ids  3113  iirnil 
.113163231  31u1u1  iol  iiiohq  15313  £  1  2ngi23b 
ni23b  bluocle  101332  3itduq  dj  won  lo  noii2sup  IsirI3msbrn.E1  3r11  31s1  23111231  iuo  '11sni1 
noi323ggu2  nommo3  311021  93nBIIJ2ni  3iIdIJq  nibnsqx3  .iooq  311310  sliIs3d  3113  3volqmi  01  msigoiq 
bibi2du2  01  3VilEffl3iIE  l3rfjonA  .juobwol3  316v  q  01  1Isinsq  5ub  vien3qx3  3iiup  3d  sm  eirll  iud 
in3ircqluo  bits  2Isiiq2oll  311  dUg  13113d  lo  fffl0  3111  (Ii  iooq  3111  01  3153  lo  no!Eivolq  f3SIib  si  ensiusni 
16311  odi  iol  23v'13a33rn  1qque  iodsl  333115  111w  51632  nibi12  £  1b112  mi1  311152  snli  3A 
.153131111  al  *10w  no  333113  isit  i1T  .3n3iqia3'1 
133132  03  2Isubivibni  ubni  03  2m2irlsrI3sm  lo  l3dmun  £  22u321b  (8Q1)  usthL3sS  bits  21ori3iM 
.rioiaivoiq  3ilduq  lo  bssieni  noiivoiq  3isvq bnppc obpou2 !2 911 !WbOLWIU 2b 40L !WLG LG2C8LCp
uq PflIIGL2 (cnuIGL iooi) EA9in!u qic coj uq puj o boJJci2 FLOW 1p LO9 ui;un o,
COAGL9G Gxb9u210112 suq loCfl21IJ ou 9AL2G 2OC9 ppVqOL 2fICjJ 92 2WOJC!U qLU)C!LJ 1JLG9U1J2
obboq fo bnppc IU2nL9UCG) 12 911 fl1J91J2MGLC dcI2JiOU J1IJ9JJA 2owc 9AG 2flC2fG bnwu qc
L9J2!U qJ CO22 O flJ!2 boiicA q!Lccrou qc cxcut o CLOM0fl( IJ.OW bnppc bLoA!21ou (
C9LG !U bOOL 9LG92 D!LGC1 bLOA!21011 oy C9LG UJUA 9120 C9fl2G bLiA !LJ2fIL9IJCG cL0Mq0fli jJ0MACL
31I,LOW EI!!P!1! EXbSIJ!012Y(!WG0 J
AC1OM!i 1OU ()jpGqcsq 4OtCJ3f9OL2flbbJA uq cjpL bn4Ic!bflou: AqcucG
'o.ZLHOfl O GbL U1UAG2 QLU 'OOC DC: QOAIGUi J,LJUU OILJCC
owcifliJô.
£Hi-%UCO Obc OVO-HEHL-ô1- LQ UOL D.C.: QOAGUJJJJGIUbLWPIJ
flWjG QUGLJ ycconujiii OUjCG tfl %.,OtUU'3 D(UI\U% %
2PG!11GL rOI1G HG!1I3 C°i !uq !G2..I GGLJ J￿G2GL1G flOLq W[UGO 4
2pOGU KOPG13 jJ0G2 VEDC D!b11CG hUJ!I!SIVfl!1JCG11 WrnJGc?
LU jGUUG22GGOrn.ui \UI4CtIU "4flOCiUO3 Q1 JàO
b!bGLyy c gj Euc O EIP!I! Exbu!ou ou bLGUI CG uq bLGuIJc OrlicOwG2
4Cc3$ COUOUt IH
cpoj vjpcij uq jnwu JLUGL2 jjn.onp ro' ou
ott'aVtOUOA OLLpCOW!U
HflPPL CJGIJIJ I01 2JC!UUGL uq GAG SJG2GCflJiOI3L)t ALU2 uq 2OC1J JU2fTL'UCG \c
JÔÔ4
uipcL louque ,,..uiucqGucGo yiJqq cuiji Nwutc Cit %McH nu
o\ votow) cbwpcL\cjopGL J
GJq2tc1u ywu ocij ccnL! uqncq zGwcue uq V LGLG CVb1f1 VCCflWflfL1OU
C'uIGL Dvq ye.1co cuqoncouic2: jJJG }flWLG O H'JW JGOUJJicts 'U IOLWCOUJLJ?I
L!LqW!WGO }GLfl
CflhIGL D'!q yU J(j BL!!UG C Y(ILJIJ .rPoL yLJCGIgG?bOU2G2O Ki2iU HGIW Ili 11LIJCG CO2.
qGucG tLOW NG1!CSX1 EGG bOJ!CA. MBE MOLfl11 bbGL M0 'tô3O L4OAGUJPGL !ÔÔF
CnLL! )UGL OLJ1IJU(JLflGLuq y.IJCJJSGJ E!2CPGL NbPA2!C!U JAWGU12 uq UUt yIot49li1A:
HC9JLJJUNLLW!WGO Jô2.
CnLL!Q UG1 uq 1°'JW" C"P'. IIHGUP IU2flLUCG Et!!P!1! f IjLIOU O 4GqiCSJ C uq cvu
MBEKMOL1CWbbGLM° 4Qff
Cf11.L! 1SIJL !Uq 1OIJW9U G"P 2A!U BP!: JJJG EIIJCCA uq COI O ycqcsq EXb!U2!0U
O E1!!P!I!AbI4!C!b!OU J4BE MOL1CTU JbGL onnj
























































bGLCGUf OJ MOWGU J2—$ M!fP D!tCGLGUf L0LW2 OJ IU2flLUCG
L!âflLG j(p)sgivoD  bifE  iiIidigiI3  bi3ib5M  no  iiiU  shZ  cniT  :1  sIdBT 
10  tn83l$'1 
UIH 
lloQ 
W—i  nstTio  W  lo  tn$318  81-0  n8lblid  D  lo  jfl$38q 
beivoD  31dfjI  uY  bevoD  5Idii1 
.8  ô.8  8.V1  V8QI 
V.8  V.8  121  8.V1  88Q1 
.Q  .8  E21  L81  QSQI 
.11  QQ  L04  0.81  VS  OQQI 
i.:i  8.01  14  QQI  02  IQQI  1  V.!!  Q44  0.!  0.V  Q1 
dguoufi  1  b5  n3moW  .EQQI  dijoii1i  88Q1  ,oI  ib  no  bead  noiiBIu31D  :8ioM 
.inbn&pb  ion  li  o1qms  ilubs  ci  ni  bnE  Jnsbnsq3b  Ii  3IqmR  bLid3  tIi  iii  bsbubni  s  81 
03  b5idgi5w  is  £JSU  .insbnsqsb  Ii  s1qm  bli&  di  rti  bobuI3ni  s  81  -!  bsgs  neM 
.aI3o1  lnoiJtrn COACLG D JUGJOUUOU OJ2
jOI qo ilOl qq o jyj bcLcGig GCStT?C uq1AIqn wiA AC WOL WIJ I 2OflLCG OI
WOW 92G Oil VJIJJOL iPt1JII0U O JJC JLCJJIÔ8CLLU bObflJ!OU 2PLAA
I.4O EI!!PJG pA IÔ






CpgLU ug MOWU O V
VII .XQ!'tIt
(3LOflb bL!/G bITPI!C flU!U2flLGJ
ItJflLIJCG 21fl2
JpJG 3 2OflLCG O lU2flLUCG COA9L OL G J4ou.JqGqA bobnJ!ou"!PWJ O U[!OUJ 1OJ'
qGbcuqGui uq !u ip bbLobL!c qnj wbjc uo qthGuqGui D
wuc:bGob!Gcq 12 flJOf1JJ18VLG ucnqcq !u qtc cpq wbjc i
M QQ41 1t13Ô 322333
LGW1G pGq 0St 0t5 008
Y11G pq 0.0,It 0•
G\JGUJJG 03 028
HI1P flUI jThG
3+ JOLJCGL 010 00Q 00Q
JOLjCCL O't't 040
J /OLJCL 032 04Q OtX






cPUqLu jOWGU 12-41OWGL vqn
211JbJG





qnwwA mJpiq o inrioirnj


















































































































uqGbcuqGu ASLP1G YGqJCJqbL!A (1J!U2JLGq cqiciqhIAG flUiunLcq
MOIJJ11








































































































































































































b VIIbJ 20WCI?2 f4OUG
EwbJo) iij 2nbbjGwGIU2 !LCJJ vnun1 DGw0LbP!Cnbb1cwcui
.Lpic2: EWbI0AGL suq EWbI0AIG2b011262D 9LG MG!jUGq L0 U0UJ.L0j'
? 2 C0IflI02 4,OL 4JGURWL04, CIfWU04,GC G IJql!0WGIJ04, CJJJJq-pGIJU 3G WG!L 2JJG 04, HIfl C0212
oj: jG iioi.i.t-' IP !ucJnci C0U1L0J 4,OL i iuqnn.A uq occuboif 4,UU IG stc uq
38t0 3828 3ô1R2I 1ÔI82I MJS2J1J82J
cbuqcu MU9PIG V1G1J 0'QXQ 0808 03.1 0'28 0'511 0.010
2flWWLA W1IPC2
(o'oo) (o'oo) (o'oo) (o'0008)(o'001) (o'ooi) (o'ooo3)
2Q\AGL flIJGWbI0?WGIflKG 0'001 0'00 0'001 0'000 -0002 000 -0000it
(ooo) (o'oo) (o'oo) (o'ooi)
IflII-I!WGbU-AL 0'182 0'083 00ô2 0'00.1
(o'oo3) (0o03) (000t) (o'ooi)
bU-L!WGhfl1I-AGL 0'I0't 003X 0'OQQ 0'001
(o'oo3) (o'oo) (o'0o3) (o00I)
EJ1J1-1!WG bflII-AL 03ô3 0'IQI 0'30 0'003
(o'oo) (o'ooQ) (0'oo.)
hflhI-J..IWG 032Q 0'181 03Q1
(o'oio) (oooo) (ooio) (o'003) (o'oo3) (o'oo't) (o'001)
M0I 0'050 0'012 0010 0'0Iô 0'002 0'011 0001
(o'oii) (o'oio) (o'olo) (o'oot)(oooi) (ooo't)(ooo)
I MOLICGL 0'0Q00 0'021 00Q 0'001 0'021 0'010
(o'oi) (o'oII)(o'oI) (ooo?) (ooo2) (0002) (ooo)
V4IG Hq -0'131 -0'01X -O'!5't -0110 -0'02à -(Y0à0 -0051
piqcbGuqGw MP1G EWbI0AGL 041GL2 Ø4,4,GLGq






bA2 VIIbA2 0WG b2 40UG
EwbIo)GLEWbIoACI.EWbI0ACL
LCJJVIJUI DGW0LP!C2flbbIGWGIU
LP!G 2 (cowiiJnq)US(!01131 j0(JJ
! WG!L HIlT VII LGLG2!0U WAG (pG 2!WG G1 0 COU(L012 2 10 JpJG IU(1(-





















//JJO COAGL1 TU hmJJ!IA
joL yu mup GbGUqGIU2 b0tGU(!llA EII!P!G I0L yGq1C!q
LPJG : JJJG EUC( 0 4GqCIq EI!!P!1!i 011 MI uq DcbcIJqcu( C0AGLGUOIJ-MOLJCI3 p9Qq ou ip bL!wA MOLJCGL !U W PWH? D! LG MGJq O U!OU9J ioi






































vqU MOWGU1?-'t4 cp!1qu O1VL
: J LGfl1OU ErbJ!u1u CPU JU q bL!AG IIJ2flWUCG OAGLGnoiniqx3  biibsM  1T  :1  9IdaT  xibwiqqA 
gsivo  biibM  bn3rx  or  rnia  btiup$1  .8Q1  !  8dotO  svirsTt3  :t8Q1  bA  noibujb5t  lbflsU 
5fdIgi(9-5mo3ni  iw  iiift  i1rn1  ni  bviJ  n9b1icb  oiIi  Ii  E8Q1  sdmsiqs  isfis  mod  n5lbIid3  or 
.DUIA  ot 
bnstx3  or  eii  b3njnn3q  .8QI  1  InqA  3virei3  :8Q1  hA  noiiailbno3s$I  )buH  wdinmO 
ni  ninnigsa  .tevI  nvoq  1s13b&t  sdi  wot5d  smo3ni  ñriw  i1ims1  ni  neiblimb  or  svo  bia3ibeM 
sg  bnu  n1b1id3  ll  liinu  no  cJ  ftonJ3  e  di  seni  bluo3  2s*32  88Qf  •15'  !3i1 
.b31vo3  8W  V11 
n1b!i[f3  13V03  01  betijmisq  .88Q!  t  fu1  svi1T1  :V8QI  bA  noitailbnoSI  ibuU  wdinmO 
arr  88Q!  !  dorO  8vire113  £8Q!  0E  18dm51q82  1811k  iriod  sisw  omiw  o  bnu 
bnix  oi  woLLA  8Q  I  OE  13dm3qe  i11  mod  8  s  l3bnu  n3lb!irto  or  sg18vo3  bnfiqx5  b11103 
sdi  lo  8I  or  qu  moni  miriw  asilims!  ni  ss  10  iss  sno  or  qu  ainslni  01  iiIidiaiIe  bis3ib3M  s  iJuoñr  bns  Q8QI  iz  15321!  ni  s  duodi  n3ib1ith  i3V03  ol  biiupi  518W  28i51  .18v81  flsvoq 
.abisbnsi2  moni  DU1A  13m  2silimsI  ecu  Ii  OQQI  ise'  153211  iii  ô 
ievo  01  b8liup51  siew  e1s.tZ  .Q8QI 
,  I  1u1  8vi138fl3  :88Q1  bA  imroD  3k1qoi1l1s  eiib91l1 
vIuL  eVfl38I13  .1iiI  \ri8Voq  iebel  ecu  lo  V  nsñi  sssl  &emo3ni  diiw  aei1irn1  ni  no  es  03  qu  2inmni 
.inevoq  lo  OOI  03  beis  asw  blodssuii  smo3ni  ecu  OQQI  .1 
ssievo3  bis3ibeM  eunilno3  or  bsiiupei  eiew  zsrsrZ  .OQQI  ,I  InqA  eviie1t3  :88Q1  bA  hoqqu  Iimt1 
bsrl  odw  lud  dinocn  x12  uoiveiq  edi  lo  eeidi  iii  DQA  beviesi  bsd  oilw  seilimsi  gnoms  cbnom  I  ioI 
.sninise  10  ezu&ed  e1dii1eni  emoed 
bi&ibeM  bnetxe  or  ersra  bsriupe$I  .OQQT  ,I  IiiqA  i131  :Q8QI  hA  noiJaiIirno39Sl  3sbu8  wdinmO 
.enit  evoq  1siebe1  ecu  lo  €I  or  qu  emo3ni  Iims1  diiw  es  or  qu  asiblicb  oi  ii1idii1s 
Its  ievo  or  beiiupsi  siew  eisr  IQI  I  1ut  evibeitH  :OQQI  bA  noi1ai1i3noeS1  1sbu8  wdinmO 
wobd  eiew  emno3ni  Iims1  eodw  bns  E8QI  edcn8rq82  i3115  mod  siw  odw  QI  s  isbnu  neibIid3 
.levsl  1i3voq  Isieb&1  edi  lo  OO1 LCUUCA C021 ! V3ÔQ
















EXbWI HG1W C CO pA vuqx
ybbGuqix jpjc :